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At present the use of machinery fox ploughing is spreading so rapidly, 
especially in France, Great Britain and Italy, that it will be necessary to 
modify the usual methods of cultivating the soil in such a way as to uti- 
lise the machines in the best possible manner. 

This modification is all the more necessary in Italy since the greater 
number of the machines had to be hastily - and consequently not always 
so carefully as was desirable — ordered from the United States, a country 
having difierent soil conditions and methods of cultivation, as well as of 
purchase and use of the machines. 

Unfortunately, on the contrary, many farmers, obstinately clinging 
.to the old customs or slaves of routine, thought they could simply use the 
machine to replace the ordinary plough, thus obtaining an unsatisfactory 
>ield of work, imperfect ploughing, and sometimes running the risk of 
having unpleasant surprises while the work was in progress. 

However, it must be admitted that, though much progress has been 
made in the construction of machines for motorculture, and though there 
is an abundance of publications dealing with the subject, \^t very little 
attention has been paid to practical instruction on their application to the 
soil, except for a few publications by experts dealing with special aspects 
of the vast problem (i) and for pamphlets and catalogues — not alw'ays 
disinterested — published by the makers of such machines. 

(i) l\-r see llu' iirtkles by Trof. Ringet.M.vNN in the JoxirnaUi' Akrtcvliure prc> 

tiqixt, 1916, p, .135 and toit. p. 
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It is, therefore, not surprising that, owing to lack ot more complete and 
detailed information, farmers are perplexed when about to buy new ma- 
chines, or are embarrassed when using them on the farm. 

The present notes are intended to provide new material for the study 
of this important question, by considering a series of data and practj<|^l 
rules concerning the new technique of cultivation. 

A description will be first given of the handling of the machines in the 
field, following by a more detailed consideration of the way they should 
be u^d in ploughing according to the various methods of preparing the soil. 

Iveaving aside balance machines (with cable or direct traction), the 
handling of which is reduced engaging and lifting out the ploughs at 
the beginning and end of each furrow, only motor ploughs and tractors 
will be considered, as their handling is much more complicated, both during 
the work (ploughs in the soil) or when the ploughs are lifted. 


Handi^inG during work. — It is very easy to guide the machine 
during ploughing when the furrow is rectilinear, but it must be very strai gM. 
For thi^ reason the first furrow should be turned most careitdty with a team, 
for the perfection and easy working of all the following furrows depends 
on its straightness. 

Handling becomes much more complicated when the furrow is^uived. 
Let us take the example of a tractor with one driving wheel working in 
the furrow (Fig. i). 

The coupling r, usually attached at about the middle a of the back-axle, 
can turn round this point, describing an arc of radius r (length of coupling). 
When the tractor turns, describing an arc of radius R, the chain and, 
consequently, the plough-beam, should take up the position ac, in order 
that the width ploughed should remain constant. On the contrary, how- 
ever, owing to the pull being on a curve the chain tends to assume the 
position aci (normal to i?,), so that there is a tendency for the ploiiglis 
to be displaced towards the centre 0 of the curve. 

This tendency, whilst hindering the steering by causing a lateral com- 
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Fig. I — Ploughing on a cuive with a tractor with 
one driving wheel running in the turrow. 
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Fig. 2 — Ploughing on a curve with a tractor wii 
one driving wheel ; effect of moviDg th 
coupling to a ,. 
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ponent^/to act on the driving wheels which causes the rear wheels of the 
tractor to be displaced transversely to the direction of movement, prevents 
the ploughing of a uniform width, as the ploughs tend to be displaced 
towards the ground already ploughed and to enter into the preceding fur- 
rows, while the displacement is all the greater as the chain r is the longer 
and the turning radius R is shorter. 

When the point where the chain (Fig. 2) is attached is moved to 
c,i as far as {as is done for hauling military lorries on the road)| the 
diflSculty is lessened, but not eliminated, for such a displacement should 
vary with the radius of the cur\'e (i). 

This difficulty is also not eliminated when ploughing on an iniernal 
airve, J. <?., when the driving wheel Mj mns in the furrow. In this case 
the ploughs tend to move away from the ploughed land, thus covering a 
larger width and leaving strips iinplonghed. 

This disadvantage is less noticeable with machines of the Moline 
type (front driving wheel) or with motor-ploughs of the PAVESi-ToLO'm 
t>y)e. 

With machines working, iiot in the furrow, but on the firm land, there 
is no difficulty in ploughing external curves, because their freedom of 
movement on the soil allows of the ploughs being guided into the correct 
]x>sition ; on the other hand, the disadvantage is accentuated when working 
on an internal curve, the steering wheel D being obliged to run on the 
■ploughed ground. 

in any case ploughing curves is always very difficult, and results in 
])oor yield being obtained from the engine 011 account of the greater 
j.assive resistance, while the machine (even rvitli a differential) wears more 
(•wing to the abnormal strain on gears and bearings, ^^ork done on such 
eiirves can never be regular or perfect. 

It can be easily understood why circular ploughing is often practised 
in Xorth America (the FellexeeRG method and its modifications) on ac- 
C'uiit of the usually light soils and the fact that a depth greater th.au 
5 to 6 in. is rarely ploughed. The regularity of the work in this case be- 
times merely a side-issue when compared with the benefit obtained b> 
eliminating turning at the end of the Iuitows, the ploughing thus being 
continuous. 

But, in Italy the more intensive cultivation, which requires better and 
ileeper ploughing, the more compact soils, and the absence of vast plains, 
indicate the inadvisability of ciirvnliuear ploughing, w'hich should be re- 
'^eivcd for indispensable work such as finishing off the corners of the field. 

For example, let us assume that a corner of a field, forming an acute 
, ingle (Fig. 3). to take a simple case, has to be finished. It should be fin- 
ished on a curve of tlie shortest radius comiiatible with the turning of the 


(I) Theoretically, the Constance ••(•the ixlntivo ]'(>sil ion? of the (rigid) cotrglir.g and the 
hcamcanbe oUtatned lor .any tnrn hy maknig thein both of Ihc same length, or b> usin^. 
adMu1,k-(rigi.11 coupling crossed X-wi?e. In practice, howuvtr. thi? i? not easy, on acconnt 
of eoiistruetiKual <Utficultic? and evcJi -d llie ploughing, especially ^vilh gang-pk'Ughs. 
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machine, i e., along tha curve acb (shown as an arc to simplhy matters) so 
as to reduce to a minimum the space Oacb which has to be left to be 
finished by hand. But this is not possible because, wdiether working on in- 
ternal or external curves there would be nnploughed strips on the curves, 
given that the widths L of the first furrow are so much greater than the 
normal width L as the angle of the field is more acute. 

The ploughing must, therefore, be done in concentric curves' (Big. 4) ; 
the part of the angle left untouched will , it is true, be greater, but the rest 
will be completely and imiformly ploughed. 

The attention of the drivers should be drawn to this simple fact, espe- 
cially when they wish to close the furrows by proceeding from the exterior 
to the interior of the field (as is done in rice fields where the golden rule is 
to heap the soil against the banks that surround the field, so as to strength- 
en them), in order that they may not open the first furrow wdth the maxi- 
mum turn, then find that they cannot turn symmetrically on the curves 
of the subsequent furrows. 


c. 
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Fiff. 3 — Ploughinc; a corner of a 
field : had method. 
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Fig, ^ — Plonghino: a corner of a 
field : gCKxl method. 


bundling with the ploughs lifted. — Haudling with the ploughs 
lifted is much lighter and easier than during ploughing, but it is much 
more frequent, particularly when there are short furrows or irregular plots, 
so they they tire the driver the most. From this point of view, they thus 
deserve special consideration. 

Turning is easier with 2 steering wheels mounted on a loose axle, 
turning like the front -wheels of an ordinary four-wheeled cart. It is 
less easy when the H wheels are turned as in the automobile type, ani.i 
still less easy when there is only one steering wheel. In the last two cases 
turning on the spot is very tiring if the tyres of the wheels are verv 
prominent and it is almost impossible on very compact soils. 

The tiir ning sho uld, therefore, be_done while moving, and graduallv, 
without pushing the turn to the maximum, for handling is nearlv alwav,*; 
more tiring on narrow curves rbut, on the other hand, it should be done 
energetically and quickly so as to save time (thus obtaining more work 
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and a smallei consumption of fuel) and space (smallei breadth of the head- 
lands). _ ^ 

It is thus of interest to see how the machine can be handled in the 
field, while conciliating the opposite requirements of less fatigue with 
greater speed, in the narrowest space. 

When it is said that a machine turns in a radius, of 5 metres for exam- 
ple. it means that the machine can, at the maximum, turn in a circle of 
10 metres in diameter, but not that it could do the whole turn in a space of 
TO metres except by doing the maxfniuin turn on the 
spot, which never happens in practice. 

For example, take a machine moving along a 
straight line AB (Fig. 5) and which, when at B, 
should turn to the right. The driver, letting the 
machine move forward, commences to turn gradually 
towards C, the maximum turning point, after which 
the machine would advance automatically, describing 
an infinite number of circles of centre 0 and radius 
OC corresponding to the minimum possible to the 
machine. The trajectory BC of the machine is e\i- 
dently a polar curve, for, supposing that the turning 
could increase still more after the ix)int C, the radius 
of curvature would be reduced to zero, i. g,, would at- 
tain the pole ; the amplitude or development of the 
trajectory in the field depends, for the abscissae BD 
and the ordo nates CD, 011 the ratio between the two 
speeds of advancing and turning (i) simultaneously. 

If this ratio is constant, i. e., if the machine moves forward unifornilv 
and if it turns gradually, as in' the cases when it would be obtained me- 
chanically with a uniform movement, then the curve has a Well defined 
equation ; that of the logarithmic s])iTal , as is shown by the mathematical 
unalvsis. 



Fig. j — ^etthcniaucal 
analysis of a turn. 


Figures 6 to 16 represent by one of these spirals (the same in each 
figure, and on the same scale), a few of the commonest evolutions carried 
eut in the field by tractor ploughs (usually with ])loughs turning the earth 
On one .side only), in order to compare the length covered (space covered 
as a function of time employed, and, consequently, of fuel consumed) 
and the total amplitude of the turnings (sum of work or effort expended 
by the driver). 

Tlrese figures show the form of the evolutions, carried out with constant 
speed in the mminium space, given : «) the maximum width of a headland, 

"r the s])ace in which the evolutions must take place included between the 
lilies XX (end of the furrows) and yy (edge of tlic field) (Fig. 6) ; t>) as 
unit P of effort, making a, complete turn (to pass from B to C. Fig. 5) ; 


(i) ill Pig. 5, U is a point ot the curve jilaccd so Unit the tuiigciit& at B 'iiul C are normal 
to ctiic irnoth*. !’ ; this is an exampU' uf ujie of tlie 'xiuniioiiest practical iipplictions. But B 
O'uhialso be I'hiCcil vithi r ubuvu or bflnu the Uiit B D. 
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c) as unit 5 of space, the corresponding trajectory, that is, the length of the 
spiral B C. 

Minimum turn with curve of iSo®, or ludj -circle turn (Fig. 6). — When 
the last plough is about to reach the line xx at A (end of furrows) the 
steering wheels have reached B, where the turn to the right, for example, 
commences. Once the maximum turn has been reached at C, the driver 
b^ins to turn to the left until the machine reaches D, afterwards starting 
the return trip at A-i- Total journey = 25; total woyk = 2 P. 



Minifmim turn with curve of 90 ^ (Fig. 7). — To reach half the turn (an- 
gle of 45°) at C the machine had to turn about to the right, travelling 
a distance of 0,7 x S ; it has to turn the same distance to arrive at 
D. Total journey = 1-4 5 ; total work = 1.4 P. This turn usually serves 
to fix the breadth of the chief headland. 

If it is desired to return to the furrows (turn of iSoo) from 1) (or from 



F^. 8 — Circle erf i6o* witli Fig. g — Maaceuvte for decceaelag 

minimum turn. the turning, 
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D after a rectilinear journey along the edge of the field), the same ma- 
noeuvre must be repeated, i. e,, that E ^ about of the right-hand turn, 
E F = about ^4 of the left-hand turn. Total journey = 2.8 S -i- DD ^ ; 
total work = 2.8 P. 

Curve of 180° with minimum turn (Fig. 8). — From B to C, half-turn 



Fig. lO — Orthogonal turn. 


Fi^, II ~ Finishiug work on I- Ig. i*'~ Method ol ploughing 
a curve of two headlands without headlands, 

witli orthogonal turns. elhuinating orthogonal turns. 


to right ; from C to Cj. arc of circle (without turning manoeuvre) of centre 
0 , angle about 120® and length about 1.75 S ; from Cj to E, half-turn to 
right to straighten out. Total journey = 2.75 ^ I total work — 1 P (l). 

These ^sults show that the turns should be kept withiu tlie .limits 
of Figs, b and 8 (t. e., between 5 ^.nd 8 metres with the ordinary American 



Fig. 13 — Double turn within the breadth of an ordinary headland. 

machines) and that it is a mistake to think that very wide ridges (as in Fig. 7) 
save the driver trouble ; he certainly has an period of rest (in the journey 
D£)j) but there is waste of both time and fuel, while the fatigue caused 


(i) In the case oi P'g. 7 , the turning airve can l>e dimiiiishcd as shown in Fig. 9, but 
tider headland will be required (by the quantity a). In this case, for a curve of liv' . 
where are the values ./y nr h^v = 1.5 S, or 3^ -f DD^ \ total uwfc ^ if' or . 
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by each evolution is, on the contrary, greater than that resulting from nar- 
rower, or at least equal, turns. Moreover, the repeated passage of the 
^wheels over the length DDi damages the soil so much that there is very 
poor grip when turning the last furrows on the edge of the field. 

Orthogonal Turn or at 270^ {Fig. lo). — From B to C, complete turn 
to the right ; from C to without a manoeuvre, a quarter circle with 
the smallest turning radius OC \ from Cj to Z), complete turn to the left. 
Total journey — 2.5 5 ; total work ~ 2 P. 

This manoeuvre, useful for hauling mowers or harvesters, is recom- 
mended by several authors for ploughing also, for preparing the finishing 
curves at the headland (Fig. 4), turning the bead furrows w.w, m... and the 
side furrows n, n , «... which permits of shortening the furrows by diminishing 
theworkoiithe curve (Fig. ii). But it is advisable: — i) either to eliminate 
these difficult orthogonal turns, by arranging that the first furrow should 
end in M (Fig- 12) from the beginning of normal ploughing and that the 
subsequent furrows should be gradually prolonged until they describe the 
curve M suitable for turning the machine; 2) or to replace the orthogonal 
turns by figure-of-S turns (described later) limited to the chief headlands 
when they must be reduced to the same breadth as the side headlands. 

Double or /ig«re-(?/-8 turns (Figs. 13, 14, 15, 16). — These are ne- 
cessary (if the machine has no reverse, or if, having one, the coupling to 
the ploughs is not rigid) when the machine has to turn in a space narrower 
than B Doi Fig. 6 (t. e., usually less than 6 metres), as when the first furrow 
is being opened or the ploughing finished. 



Pig. 14 — .\notlicr exjiniplo of double turtt uitlim Uie 
ficadlaiKl, symmctrifnl to the axis ot the furrow^. 


Figures 13 and 14 give examples of two double turns in the limits ot 
breadth of the ordinary headland . That ofeFiK- lots longfii and more difficult, 
as it requires: Total journey = about 6.15 S and total work = 4.5 P, while 
the turn in Fig, 14 requires : Total journey = 58 and total work = 4 F 
and it is easier to carry out, being symmetrical to the axis of the furrows. 

Figures 15 and lO show two double turns inside the field, with no head- 
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land, as in ploughing without ridges or by the Fellenberg method. The 
tmn'of Fig. 15 is symmetrical to the axis of the furrows but is much longer 
than that of Fig. 16. The respective values are : — Total journey — 6.75 S 
and 3.8 S ; total work 3 P. 

The various evolutions illustrated by these figures illustrate special 
problems, for, in practice, freedom in turning allows the driver to enlarge 
or diminish the curve of the turns at will by decreasing or increasing the 
turning speed, but the relation of the journey and especially of the total work 
remains practically the same. 



— Double turn inside the field, synunetTical 
to the axis of the turrows. 


Fig. lO — Double turn inside 
the field, not symmetrical to the axis 
of the furrows and shorter than 
that of Fir;. 15. 


This is wliy, when buying a ploughing machine, it is very importanc 
to study aud observe its behaviour in the field, by means of repeated turuing 
trials on the field with the plonglis lifted, not only ^vith the ohjt^h of exer- 
cising the driver and making the turns more exact and sure, but al^ on 
account of the need for arranging the division of the field and even the chou e 
'■'t the methods of ploughing so as tc suit the type of machine. 
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S32 - me Agricultural Development of the East Coast of Sumatra, — blikk, n .m tk 

Tydichriftvoor Economiscko Gcoi^rapkie, Xos. 3 unci 4, pp. 100 -f Bigs. + Tables. The 

Hag\ie, April, 191S. 

The paper under review contains an historical, geographical and ecu- 
noinical survey of the Island of Sumatra, with a general historical introduc- 
tion. It includes the hydrography, geology, climatology, ethnography, 
general economic development, agriculture, industry, and commerce of 
the district. 

In the chapter on Agriculture a special study is made of the c u 1 1 i v a- 
tion of tobacco, one of the most important crops of the island . It was 
first started on a large scale and organised by Europeans towards the middle 
of the 19th. century. Several companies were formed, most of which culti- 
vated rubber as well as tobacco. The development of tobacco w'as extraor- 
dinarily rapid in certain years ; the total crop W'hich, in 1864, was 460 cwt., 
rose in 1913 to 3955 113 cwt. , The first plantations W'ere on cleared forest 
land. The produce w\as of a dark shade much in demand. To avoid con- 
tinual clearing a rotation system was adopted including a tobacco crop every 
6 or 8 years, followed immediately by a rice crop, hfter wliich the ground is 
left fallow for some time ; as green manure Crotalaria striata,i^ grown. The 
subsequent adoption of modern cultural methods produced a tobacco of 
lighter colour but fortunately without modifying appreciably the flavout 
or aroma. The tobacco is sown early in the year under frames (“ pajongs ”) 
and when the plants have developed sufficiently they are transplanted. 
• After a few months tjie plant is about 8 feet high and has 40 to 50 leaves, 
the longest of which are 19 to 23 inches long. The drying-rooms can 
hold an average rf i million leaves, which are afterwards piled up so us to 
attain the necessary suppleness. In sorting preference is given to Chinese 
workers who are more apt than the natives to distinguish differences in 
the shade and consistency of the leaves. The sorted packets are compressed 
hydraulically into bales of 176- lb. The cultivation of tobacco has changed 
the apparence of the country, fortirerly covered with virgin forests, which 
have given place to plantations and dwelling. The swamps have been 

[Abstract No. 831 !] 
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drained, roads and bridges built, sanitary conditions improved, and an agri* 
cultural experiment station Deli -Proef station te Medan ") established at 
Medan. 

The more recent crops as yet cultivated to a smaller extent than tobacco 
arc then described : “ 

1) Rubber. — The cultivation of rubber on a large-scale was started 

towards 1902, and has since developed rapidly. The plantations, which 
did not exceed 435 acres, in 1916 covered an area of 259999 ^ 

production of 15 265 metric tons. A yield of 45 000 metric tons is antici- 
pated for 1921, and the district will then be able to supply an important per< 
centage of the world production. Exportation was formerly chiefly to 
London, Antwerp, Amsterdam and Hamburg, but since the war it is more 
largely to America. In 1916 the ex])ortationof rubber was : United 
States, 112 936 cwt ; United Kingdom, 95 404 cwt. ; Singapore, 20 878 
cwt. ; Penang, 11219 cwt,; Java, 117105 c\vi: ; Netherlands, 435 cwt. 
The soil, usually white clay in the plains and darker on the hills, and the even, 
rainy climate without long periods of drought, favour the cultivation of 
Hevea, which supplies most of the rubber, 

2) Coffee. — In 1903 the average production was 42 600 picol (41 761 
cwt.). ^Mosf varieties of coffee-plants only begin to yield 3 years after plant- 
ing ; they are grown between the trees in the rubber plantations, which 
usually only begin to neld after 4 or 5 years. The varieties mostly grown 
are Rohitsta and Liberian, as well as Javan, and Quillou from the Frencli 
Congo. In 1916 the exports amounted to 73 600 cwt. 

3) Tea. — The district is fairly well adapted to tea-growing, which re- 
quires a moist atmosphere and conti munis and regular rains. The exports. . 
mostly to Ivondon, w'ere 30 096 cwT. in 1916. 

4) Coconut. — This is growTi particularly in the valleys and low’ dis- 
tricts along the coast as the sea assures the necessary humidity and constant ^ 
temperature. In 1916, 90 348 cwt. of copra w'ere exported. 

5) |Other crops. — 111 1916 oil-pal.ms w’ere grown over 9 000 acres and 
this acreage will certainly be extended in \iew- of the increasing demand for 
palm oil for making candles, vegetable butter, soap and glycerine. As there 
is a croi) only every 3rd or 4th year coffee is also grown here between the 
trees. The ^ago4tee is partly cultivated, partly w’ild ; the exi)oitation of 
sago araniiiitcd to 2 621 ewt. The ^imbu'r gives a resinous gum used for 
tanning and d\'ing, of which 44 361 cwt. w'ere exiKuted in 1Q16, chiefly to 
Great Britain. BcUl is obtained from the fruit of Arcca Cali:chu L. The cul- 
tivation of pepper, once very flourishing, has greatly decreased. New crops 
have recently been attempted, particularly a^ate, sesame and 

Soya has l)een introduced in the tobacco rotations. 

6 ) Forest trees. — Before the arrival of luuopeaus most of the dis- 
trict was covered with forests, and wood w’as one of the most important 
branches of native trade. Tlie ex])ortation of forest produce has much de- 
creased but is still fairly important. The extension of modem agricultural 
cnterjnisc has spared ouh' those forests on ground inaccessible for cultivation 
For this reason the forests are found now especially on the mountains 01 
bills. The ])rineipal trees arc : — 
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Afzelia 'palemhanica, which gives an excellent wood for building ; 
Sloeiia Sideroxylon which yields a reddish wood which turns brown when c^c- 
posed to the air ; it is the most solid in the district. There is no \;'ery marked 
limit between the species of the plains and those of the hills, but there 
transition, the larger specimens being found in the mountains. In the plaijis 
it is onlv in the •relatively wild districts, interspersed with marshes, that 
forests are still found. 'Most of the species belong to the Dipterocarpaceiie 
family ; twn Oleaceae — Scorodocarpus horneensis and Ochanostachys a^nenla- 
— give a good quality wood ; one IvOganiaceae Fa^tdcu gi\ es 

an almost white wood. Ceriops Candolleana, Rhizophoni conpigata, Bmgmcm 
gmnorhiza, etc., should also be mentioned. 

The felling of wood is particularly along tlic w^ater-courses and tends to 
increase more and more. The local consumption of building wood iiKieastb- 
continually near the agricultural estates, and the authorities have taken sU])S 
to form reserve forests in the mountains. 

833 - The Influence of Specific Carbohydrates and Grains, Other than Oats, bn the 
Development of Scurvy. - Ritz, W. (University .)f Wi-congiu, Madison), in Tkejvurn, ' 
or Biolo-iu>! Chcfmsity, Vol. XXXIII, No. 3, PP. 471* ^ Bibho^iaphy. 

Ltaltimore, 19 iS. 

I) Effects 0/ Carbohydrates and specially of Lactose, — In a previous 
paper (i) McCollum and Pitz had put forth the theory that scun-yTuth.- 
guinea-pig results from the absorption of toxic substances arising from 
putrefaction in the coecum due to undue retention of fceces. 

Hull and RETTGER showed with wdiitc rats and also with men fed on 
a high protein diet that the bacterial flora of the intestine could be changed 
from a putrefactive flora to an acidophilus flv)ra by the ingestion of lactO'^o 
in the diet. Other carbohydrates as sucrose, dextrose, maltose, ete., 
produced a similar, but less pronounced, effect. It resultsfrotnthisth.it 
anv substance that will thus change, the intestinal flora should prevent t.;* 
onset of the symptoms of scurvy. In order to test this supposition guinc;:- 
pigs were fed oat meal and whole milk, -plus a (’arbohydrate, The.rcMilt- 
obtained show' that a subject already affected begins to recover, wink- 
healthy subjects are completely protected by adding lactose to theii di^t. 
Excepting dextrose, w’^hich has only a slight action, the other carboh}- 
drates had also a partially j>reventive action which, although less th:>u 
that of lactose, maintains the animals in much better condition than win n 
they are fed on oat flour and milk alone. 

II) Influence of Grains, other than Oats. — The author fed guiia:i- 
])igs on ground grains of barley, wheat and maize, together with as miu n 
nnlk as they would consurye (w'liich favoured constipation}. Tlie bark v 
grains eaus(al scurvy after 4 weeks, tliose of maize after 5 b week^ 
and those of wheat after only 3 weeks. 

It may be concluded that grains of barley, wheat, and maize fed wiil’ 
large caiantities of milk, so as to produce constipation caused sciii\>, 

(i) S-^e k., i .tS, No. 5 ;r. 


[83?-8S3 
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but did not favour it as much as oats. In fact, for these grains, lo per cent 
lactose added to them was just as effective in prevcntiijg scurvy as was 
20 per cent when fed with oats. 

534 - AnExpsrimjntalClironic BsribsricSyndro me (r),— W eill, E.an<LMoT;RiQCAXD,G., 
ill the Compl^s Rendns dcs Seances iela Socieii dc Bidoiie, Vol. LXXXI, Xm. 8, pp, 432- 
435. Paris, Aprils?, 1918. 

As the result of experiments m^e on pigeons, the authors have con- 
cluded that by the side of an acute beriberic syndrome (Eykjlann syndrome 
appear! 1^ about the 20th or 25th day) there exists a chronic beriberic syn- 
drome that appears much later and which can be caused especially by a 
partially deficient diet (in the present experiments by a mixture of V3 of 
wholly raw .seeds with of .sterilised seeds). This syndrome is character- 
ised by incipient paralysis of the wings, which maybe followed byparal\^is 
of the claws ; it is completely resistant to treatment with raw ei>idermis, 
considered to be a specific. 

In the experimental, acute, beriberic syndrome, recovery is obtained in 
a few hours by administering raw epidermis or by injecting vitamines, as if 
the paralysis was solely due to a chemical change in the nerve centres. The 
chronic cases that are almost entirely resistant to treatment with epider- 
mis appear to be caused by profound nervous lesions (a natural consequence 
of the chemical change). The clinically " funclional’' paralysis of the 
former cases should be clinically “ Icsional " in the latter. 

In a note on the previous communication, M. L. Lapicque records simi- 
lar results that he has obtained with mice fed exclusively on white wheat 
flour. After a few days the young mice showed serious disorders, which 
Were at once cured with wholewheat. When fed with white flour the adult 
lu'ce only showed the characteristic neuritis after several weeks, and when 
once the disorder was manifest, recovery could not be obtained by adding 
either casein or whole wheat to their diet. 

535 - The Value of the Yeast Vitamine Fraction as a Supplement to a Rice Diet. — 

eXniETT, A. D, and McKim, L. H,, in The JoHTiial of Bwh::cal Chcmistn\ Vol. XXXII. 
X'). 3, pp, 400- ( I'* H- 4 Dingrain;^ -f UibHograptiy of 9 l’ublic:Uinn?. Bnltimorc. Md.. 
Decembt-r, 191,“. 

In the present paper the authors report the first of a series of investiga- 
tions that deals more particularly ^^ith the efficiency of the ntaiuines froiii 
autolysed brewer’s yeast (2), in respect to their value as an adjuvant to a 
<het that has been shown to be deficient in some particular \itaniine. 

From tliese studies. Which have extended over a much longer period of 
time tlian any of those previously reported on this subjeet, it appears: — 
i) That ordinary fuller’s earth, ground to a definite fineness, absorbs 
the yea<it \ntamine fractioii from the autolysed yeast filtrate as readily 
as the special form of fuller's earth, called Lloyd’s reagent, Further, the 

(i) Ab,i')i6, X0.4T5 ; A,, 1017, Xo?. vj(\ {FJ.). — {i)Sqc algn A., March 1018. 

li- (Aif,) ixv aLo: IJ. 101;. Xp. 1130: ioi i.Xo,8;i; int.c Xc.. 1230 ; io!6, Xo. in: and 

J = {Ed,) 
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** Kieselguhrs (infusorial earth, " celite B, ’’ and " filtercel ") do not 
absorb the yeast vitamine. 

2) That these two forms of activated fuller's earth are equally potent 
and very efficient as therapeutic agents in the treatment for tyj^ical attacks 
of avian polyneuritis. 

3) That silicates in the form of ordinary fuller’s earth, Lloyd's rea- 
gent or infusorial earth, when added t* a polished rice diet, do not inhibit 
or accelerate the onset of avian polyneuritis ; and that lactose, used in mak- 
ing the vitamine tablets, is also inert in this respect. 

4) That the activated fuller's earth when given as a rational supple- 
ment to a polished or a brown rice diet, acts as a partial stimulant to in- 
crease the weight of the treated polyneuritic pigeons ; it does not, however, 
in the case of the polished rice, accelerate the increase in weight to anything 
like that which is produced under similar conditions with brown rice alone, 
corn, barley, or hulled oats ; and comparatively speaking, this activated 
yeast \dtamine is not a complete supplement to a polished rice diet. 

5) That there are apparently two so-called vitamines associated with 
rice polishing, one which cures polyneuritis and one which produces w^eight, 
and of these tw’o the Seidell yeast vitamine preparation contains chiefly the 
curative fraction, along with a small per cent of the other. 

finally, it is evident, that while this activated yeast vitamine product 
is a valuable adjuvant to the diet in the case of convalescents from avian 
polyneuritis, yet for the best results, the diet should, in addition, be made 
up in part at least of vitamine -containing foo<ls, not for the purpose of pre- 
v^enting the recurrence of t>"|:iical attacks of this dietary deficiency disease 
(for the preparation is able to do this) but with the object of bringing 
about normal gains in weight and complete recovery. 

^836 - Studies on the Digestibility of Some Nut Oils. — holmbs, a. n. (office of Homy 

Kconomics), in the U. S. Dcpmliucni or . 1 'jicuUiii'c, Bnllitin No. 630, piv 19 -f 7 Tables -f 

BibUography of :?o Publications. VV'ashingloJi, A]niJ 16, imS. 

The author undertook a scries of studies on tlie (uls of several imt.s in 
order to determine their digestibility as compared with those of animal 
or vegetable fats commonly used as foods. 

Ail the oils were administered in the same w’ay and wuth the same ra- 
tions, se) that the results as to their digestibility v\erc directly comparable. 
A blancmange, or cornstarch pudding, was used as the basis of the ration 
and contained the oil for experiment ; wheat biscuit, oranges and sugar 
’were also given. All the food was cold with the exception of tea or coffee 
(without milk) whicli the subyects were allowed to take with their meals 
if they liked. The subjects were adult men between 20 and 40 years of 
age, mostly engaged in mental work, but taking sufficient exercise to make 
their energy requirement greater than that of most people with sedentary 
professions. 

The experiment lasted 3 clays and included q meals. The faeces w'crc 
carefully analysed. The oils tested, the average daily amount consumed, 
and their coefficient of digestibility w^ere : 
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1) Almond oil from Primus Amygdalus, ration 70 gni., coefficient 
f digestibility 97,1 %. 

2) Black'Walnut oil, Julians ni^ra, ration 56 gm., coefficient of 
igestibility 97.5 %., 

3) Brazil-nut oil, BerfhoUciia excelsa, ration 81 gm., coefficient of 
igestibility 96.3 %. 

4) Butternut oil, Juglans cinerea, ration 43 gm., coefficient of digest! - 
dlity 95-4 %*. 

5) English- walnut oil, Julians re^ia, ration 78 gm., coefficient of 
igestibility 97.6 %. 

6) Hickory-nut oil, Carya ovata, ration 95 gra., coefficient of di- 
estibility 99.3 %. 

7) Pecan oil, Carya Pecan, ration 104 gm., coefficient of digesti- 
tility 96.8 %. 

The average daily amounts given above are not maximum and may 
)e exc .eded. 

These oils have ab{>uc the same digestible qualities as the common 
'cgetable oils (cottonseed, groundnut, olive oils, eted. They are all 
iquid at ordinary temperatures. The data obtained with regaid to the 
[igestibility of the protein and carbohydrates consumed with these oils 
h(Av' them to have no abnormal influence on the digestibility of other foods 
lateii with them. The results shows that, as these oils are very well as- 
iinilated by the human body, ihey may be used freely for lood pur]X)5es. 
J37 ~ Experiments on tbe Digestibility of Fish, — holmes, a. d, (Specialist in charge ft 

Digcstiim Expcriirtfiits, Oihee of Home Ecouomics), in V. S. Dcparlmcnt of Ai;Ticutturc\ 

Bulh'Hn'So. 649, 14 pp. Washington, April 13, 1918. 

In the study of the digestibility of the protein and fat supplied by som^■. 
.'omniOii varieties of fish, fish in the form of “ fish loaf was served as the 
iiajor part of a simple mixed diet, wdiich also included potatoes, crackers, 
iniit, sugar, and tea or cofiee. Considering the experiments as a whole, the 
ntal diet supplied rm an [iverage 99 gm. of protein, 60 gni. of fat, and 160 gin. 
if carbohydrates daily, the fuel value being i 576 calories. The low amount 
‘f fat and of carl^-jhyd rates was due to the fact that butter and similar fats 
were omitted and the foods other tiiaii fish loaf which supplied both 
protein and carbohydrates, w'ere linn ted in order that both the fat and the 
protein in the diet might be contributed iu as large proportion as possible 
ity the fish. 

The principal results are summarised in the following table : — 


Number 


.^verace 

amount 

DigesUbility 

Digestibility 

of 

Kind of fish 

of fish eaten 

of fish 

of fish 

experiments 


per man 

per day 

protein 

fat 



gram? 

per cent 

per cent 

3 

Macktrol {Sc'Vfihtr . . . 

. . ■ . 44 S 


95-2 

3 

Sufferfish {For omliis !ii<u-iiiit/;ui) , 

4?! 

QI.O 

■ b 6,4 

8 

CTrnj'fish anihias], . . 


92.8 

93-2 

94-3 

93-7 

4 

Salmon Bchauy:<i:lui 

• ■ • • 355 
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As these figures show, the average coefficients of digestibility for fish 
proteins are in close agreeinent, therefore it would seem, from a dietetic 
standpoint, that the different fishes studied would supply protein in equally 
available form. The fats were well assimilated in the case of the mackerel, 
grayfish, and salmon, which, according to the usual custom, are to be re- 
garded as “ fat fishes Considering the experiments as a whole, the very 
complete utilisation of the protein and fat supplied by the fishes studied 
olTer additional exi:)eri mental evidence that fish is a very valuable food and 
that its extensive use in the dietary is especially desirable. 


Crops and cui^tivatIon. 

83S - Movement and Distribution of Moisture in the Soii(i). — llvrris, f. s. au i 

Turpix, H. W. (Utah Agricultural Experiment Station), in Journal of Agricultural At'- 
search, V^ol. X. Xo, 3, pp. 113-155,31 Fig?., JjibliograpUy of 35 Publications. Washington. 
D. C., July If), 1917. 

During recent years considerable difference of opinion has arisen re- 
garding the importance of the capillary movements of soil moisture and also 
regarding the laws governing the final distribution of moisture in the soil. 
In order to solve this problem the authors carried out a series of laboratory 
and field ex[9eriments under irrigation and dry-farming conditions. The 
experiments represent several thousand moisture determiuations. The 
field studies include the effect of fallow, kind of crop, manure, irrigation 
Water, surface mulches, cultural methods, and seasonal conditions on the 
movement and distribution of soil moisture. The laboratory studies in- 
clude the effect of the initial percentage of moisture, gravity, soil- type, 
source of supply, etc., on the movement and distribution of moisture in 
the soil. 

Results, — In field soils the moisture content of the fallow soils aver- 
aged greater than that of the cropped soils. 

Umnanured irrigated land showed less difference in moisture between 
cropped and fallow than did the manured. 

Irrigation influenced the top feet of the cropped plots projwrtionately 
more than the fallow, but water did not appear to penetrate the fallow plot? 
below 7 feet as readily as it did the cropped ones. Under dry farming 
couditions the difference in moisture between cropped and fallow plots was 
hot noticeable until after June 16. Cropped plots showed more fluctua- 
tion than fallow ones. Wheat, maize, potatoes, and peas drew most of 
their moisture from the first 4 feet in depth. The wheat land contained 
less moisture in the autumn than the other cropy^ed soils, with maize followni'g. 

The increase in moisture due to applications of 5 to 7 '/j inches 9f irri- 
gation Water was felt to depths of 10 feet in 24 liours, altliough most of the 
increase was in the first 4 feet. 


(i) See iilso B. April 1914, Xo. 308 : R. Jananry loiT), Xo. .*5 ; A', Dec. roi-, X<>. 1114 ; 
R., February iniS, Xo. 13S, {Ed.) 
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The effect of mulches in preventing moisture loss under both irrigation 
and dry-farming was noticeable several fc?tl below the surface of the ground, 
but the surface foot showed the greatest benefit from mulches. A straw 
iiuilcli proved considerably better than a 2-inch soil mulch. 

Middles on irrigated plots appear to influence the moisture content 
of the soil to greater depths than do those under dry-land conditions. A 
dry-farm plot kept free from weeds in 1916 but not mulched lost very 
]ittlc more water than one mulched 2 inches deep. A 6-inch cultivation 
(111 spring-ploughed and a 2-inch cultivation on autumn-ploughed dry- 
farm land seemed to conserve the moisture best. 

Siibsoiling 15 inches deep had little influence on the moisture ; spring 
discing was rather a distinct benefit. 

An 8- year average shows that spring plougliing under dry-farming 
conditions at Xephi conserves moisture better than autumn ploughing. 
This difference in favour of spring ploughing is shown more below the first 
foot than in the first foot, and more .in summer and autumn than in spring. 

A precipitation as small as o.i inch under dry-farming conditions could 
not be detected in moisture determinations soon after, but, when as much 
as 0,5 incji fell within a short time, an increase in moisture was noticed 
to a depth of 6 feet. 

When freely supplied with water, a soil with a high initial percentage 
of moisture will come to a moisture equilibrium sooner than a drier one, 
but if given time the drier soil will absorb a greater quantity through a 
long distance either upward or downward than wall the wet one. 

The rate of moisture penetration in the first 10 days was nearly twdee 
as great with initial percentages above 15 as with 5 or below, and nearly 
twice 'as rapid after a 15-inch irrigation as after a 5-iiich one. Under 
the most favourable conditions 7 feet was influenced in 10 days. 

Moisture movement from soils of optimum moisture content into soils 
of differing initial percentages varied to an extent inversely as the initial 
content of the dry soil. At the end of six weeks, liow^ever, the amount of 
water actualh’’ in the soils still varied directly as the initial percentage. 

The higher the percentage of moisture in the soil supplying the water 
lo a dry -soil, the more rapidly and farther from the source of water did 
the moisture move. 

Kven when tlie source of water was an unsaturated soil, greater and 
faster movement took place when the water was nio\iiig dowmward than 
upward. When the c[iiantity of soil yielding the water was so small as 
to make the total im'isture content of both moist and dry soils very low 
if e((ually distributed, the effect of gravity was luit great. 

Moisture from a nearly saturated soil moved a greater distance into 
loam than into sand in 139 days and into sand farther than into clay. 
Tile clay, however, contained more moisture in tlie layer of soil next the 
Water su]>ply than the ot Iters ami sand contained by far tlie least. 

Sand, with 7.77 ])er cent of moisture, gave up its moisture to loam 
ninch more readily than did loam with 31.09 or clay witli 24.62 per cent 
of moisture. 
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The rate of rise of moisture from soils of var3ang fineness when used 
either as water sources or water absorbers varied inversely with the fine- 
ness. Water rose to a height of over 30 inches in a loam soil from a moist 
sand in 94 days, while from a moist clay it rose little more thpn 6 inches 
in this length of time. In all soils the most rapid rise of the water was 
during the period soon after being placed in contact with the water. 

Although the rise of the moisture was more rapid in the sand and loam 
than in the clay, the ri^e continued steady longer in the clay than in the 
others. 

839-Studies in Soil Reaction as Indicated by the Hydrogen Electrode (O.—i. plummkr’ 

J. K. (North Carolina Agricultural Experiment Station), Stiuiics in Soil Reaction as 
indicated by the Hydrogen Electro<1e, in the Journal of Asricultural Research, Vol. Xil. 
No. I, ])p. iu-31, + 8 Tables + Bibliography cf 13 Publications. Washington, D. C,, 
January 7, igrS. — H. IlOACLANn, D, R. and Sharp, L- T. (Agricultural Experinum 
Station of the the University of Ciilifoniia), Relation of Carbon Dioxide to Soil Ktai- 
tion as Measured by the Hydrogen Electrode,, in the Journal of Agricultural Riscanh, 
Vol. XII, No, 3, pp. 139-148 -(- Bibliography of ii PiiblK'atioiis. Washington, D, C., • 
January 21, HjiS. 

The hydrogen electrode has been used by the author for indicating soil 
reaction on a number of untreated soils in suspension. The soils ex- 
perimented Avith represent a wide range in texture of those conimcn to the 
area of the southeastern portion of the United States, extending from and 
including the Appalachian Mountains to the Atlantic Ocean. The H-ion 
concentration varies from almost "true neutrality" to rather excess! vt 
" true acidity " in the soils. 

With the Morgan apparatus for extracting film water from soils, it 
was shown that its reaction is the saiiic as the free water, differing only in 
intensity. * 

The effects of certain fertilisers on the H-ion concentration of long- 
tinie-treated plots of three soils were measured, with the following results : 
— l) ammonium sulphate materially increased the H-ion conentration of all 
plot.s which received applications of this mateiial. The aciditv thus de 
veloped often extends to the subsoil ; 2) sodium nitrate slightly reduced 
the acidity of the plots to which it was applied ; 3) potassium sulphate i n- 
creases the "true acidity " when applied to soils, though not as greatly as 
aminoninm sulphate; 4) acid phosphate does not appear to affect in cither 
direction the H-ion concentration of field soils, 3) Uime materially in- 
creases the OH-ion concentration of field plots to which it has been added. 

The acidity developed from ammoniitm sulphate was more intense i n 
the film than in the free water of the three soils. 

^lonocalcium phosphate does not change in any way the s»)il-film water 
until excessive amounts are added. 


(i) Tnuugh thr hyarogeu { lectrorle Iws boon used for wunc linu; in indiouint tlir.ngts ni 
rcactkiu, Pii.i.k-^pie was the lirst to use it on an cxtendcrl seale us an indioator of naelii 11 in 
soils (ike R. 1916, No. 733). Later Sh.ari- & iloACLAND measured the hydrogcii-n-ir 
concentration of numerous soils in suspensi<ai and they alsti applied the method to the 
study of other phcnninfiia of the soil. 
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II. In a previous article (vSharp, I/. T. and Hoagi.and, D. R,, Acidity 
and Absorption is Soils as I^Ieasured by the Hydrogen Khctrode’ Journal 
oj Aoncidtural Research, Vol. VII, No. 3, pp. 123-145) the authors have 
presented data concerning the question of soil reaction as deteriuined by 
tlie hydrogen electrode. Since this work did not include direc’t measure- 
nicnts of the effect of carbon dioxide on the reaction of soils, it was thought 
desirable to carry out further exjxirinients on this point. » 

Ihe H-ion concentrations of soil suspensions were measured under 
various partial pressures of carbon dioxide, with the following results; — 

The H ion concentration of suspensions of acid soils is not markedly 
alfected by i ncreasing the content of carbon dioxide up to 10 per cent. The 
H-ion concentration of slightly allcdine soils is slightly increased by such 
treatment. A notable increase in H-ion concentration is observed when 
soils containing alkali carbonates are similarly treated. 

It has not been found that any treatment with carbon dioxide can 
produce an alkaline reaction in the suspension of an acid soil. 

When the original conditions are restored, nc permanent change in soil 
reaction could be attributed to the carbon dioxide. 

Fuither experiments with the hydrogen electrode have confirmed 
the point of view that solutions in equilibrium with acid soils contain H-icn 
ill ex ess of OH-ion. 

840 - Humus in Mulched Basins, Relation of Humus Content to Orange Production, 

and Effect of Mulches on Orange Production. -Je.xsex, c. a. (Bureau uf Plant in- 

ilustry, I . .S. Dept, tjf Ayric.), in j-numU of A'^Tuultural Riscarch, Veil. XII, .\o. 8, pp, 505- 

5i«, S 'rubles. lUbliugruphy uf kj Piiblieutiuns. Washin^nou, 1). C., February 25, igiS. 

I his report presents a study on : — i^) the changes in humus content in 
soils in basins mulched with different organic substances; 6) the effected 
hme on humus content in soils in mulched basins ; c) the relation of humus 
content in t]ie soil to orange production. 

By humus is meant the l)ro\vjj- to black-coloured organic extract 
obtained from soil leached with i ])cr cent hydrochloric acid to remove the 
xiloium completely and tlie soil residue boiled for two mimitcs in a per 
xmt sodium hydrate solution. 

Humus deternii nations in mulched basins in citrus grovtsshowtd a 
auctuation in the percentages of humus from lime to time, The average 
>erceritage of humus increased more in bgsins on clay loam soil than 
n basins on lighter soils, with manure and alfalfa as mulching materials. 
Jsually the percentage of humus in basins increased more when manure w^as 
ised as mulch than wlieii alfalfa was used as mulch. This seemed, however, 

^0 be (hie more to the humus added with the manure, than to tlie greater 
Hiniificatiou of the manure over the alfalfa. Wdieii manure alone was 
B^ed as mulch in basins the increase in humus was greater than when lime 
'vas added with the manure. In most case.s when lime was added to alfalfa 
HI basins greater increase in Uie luinuis content occurred than when alfalfa 
alone was used. Blood . acid phosphate, bone meal, tankage, or siilphurdid 
not show any apprwiable influence on tlie changes of humus content in 
niu c led basins. It w'as not evident that there was any a])j)reciable acen- 
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muiation of humus in the lower depths of soil due to the leacbing of humus 
from the surface foot of soil. There was no evident correlation between 
the amount of humus in the soil in mulched basins and the amount of fniit 
on the trees. There was no evident effect of lime on orange production in 
these experiments. Alfalfa and bean-straw mulch in basins on the heavier 
soil types produced from 30 to 100 per cent more oranges per tree than 
Bianure mulch. Manure mulch produced more oranges per tree than either 
barley hay, sweet clover, bur clover, or pine shavings. These differences 
were obtained in the summer following the application of the mulches in 
the preceding autumn. Alfalfa mulch and manure mulch in basins on the 
lighter types of soil produced no observable differences on fruit production of 
lemons in the course of one year. In all experiments so far conducted by 
the Office of Biophysical Investigations, Bureau of Plant Industry, in the 
Riverside area, the mulched-basin system on the heavier soil types has pro- 
duced favourable growth response in a few months. It usually takes long- 
er to produce appreciable response on the lighter soil tyj)es. It appears 
that the degradation products from freshly decomposing organic substances 
are more effective in orange production than the amount of “ humus ” 
formed. And the value of a given mulch does not necessarily depend upoii 
its being a legume or non-lcgumc. 

84 1 - Formation of Black Alkali (Sodium Carbonate) in Calcareous Soils. — drfazhalf, 

J. F. (Biophysical Investigations, Bureau of Plant Industi^', U. S. Dept, of Agric.l, iii 
Journal of Agricultural Research, \ol.X, 'So. ii, pp. 541-589, 26 Figs., 4S Tables iFlate, 
Bibliography of 7 Publications. Washington, D. C., September 10, lyi?. 

With the exception of an adequate water supply, the presence and accu- 
mulation of alkali is probably the most important problem that confronts 
the man engaged in farming under irrigation in the arid and semi-arid re- 
gions of the West. 

As ordinarily used, the term “ alkali "indicates the salts of sodium, 
together with calcium and magnesium salts in lesser amounts. In this 
paper the term includes all the water soluble salts of the soil, whether 
organic, or inorganic. This paper discusses only one specific phase of al- 
kali formation and that is that which takes place when sodium salts are pre- 
sent in a calcareous soil. The conclusions arrived at are as follows : — 

1) In the reaction between sodium nitrate (or sodium cloride or 
sodium sulpliate) and cakiuvi caibonate, resulting in the formation of 
sodium carbonate, the presence of relatively small amounts of calcium 
nitrate or calcium chloride in the re fiction impedes and. may prevent the 
formation of sodium carbonate. 

2) The presence of a saturated solution of calcium sulphate in this 
reaction does not entirely stop the formation of sodium carbonate. 

3) Sodium nitrate, sodium chloride and sodium siil])hate in the ]>ro- 
sence of carbon dioxide react with calcium carbonate with the formation 
of sodium bicarbonate. 

4) The presence of relatively small amounts of calcum nitrate or cal- 
cium chloride in this reaction impedes and finally prevents the formation 
of sodium bicarbonate. 


[84f-84l] 
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5) The presence of calcium sulphate has no effect in preventing the 
formation of sodium bicarbonate when sodium sulphate or a mixture con- 
taining sodium sulphate reacts with calcium carbonate. 

6) A field application of gypsum will probably liave no effect in over- 
coming black alkali if the soil already contains soluble sulphates in appre- 
ciable amounts, or if the irrigation water contains these salts. 

7) Sodium nitrate, sodium chloride, and sodium sulphate increase 
the solubility of calcium carbonate in the soil. 

8) Sodium nitrate, sodium chloride, and sodium sulphate react with 
calcium cjlrbonate in the soil with the formation of sodium carbonate 
(“ black alkali "). 

9) Sodium carbonate, formed by the above reaction, decomposes 
the organic matter of the soil. 

10) Calcium carbonate has a slightly destructive action upon the 
organic matter of the soil. 

11) Sodium carbonate is much more destructive to organic matter 
than sodium bicarbonate. 

12) The alkali crusts that accumulate upon the soil in some irrigat- 
ed regions are due in part to the action of sodium salts upon calcium 
carbonate with the formation of sodium carbonate. 

13) Barren, or " slick ", spots are often due to the action of sodium 
nitrate, sodium chloride, or sodium sulphate upon calcium carbonate with 
the formation of sodium carbonate. 

14) Sodium chloride and sodium sulpliate liave a protective action 
upon organic matter in the presence of sodium carbonate. 

15) Acalcareous hardpan often produces black alkali. 

S42 - Influence of Carbonates of Magnesium and Calcium on Bacteria of Certain Wis- 
consin Soils. — Fulmer, H. L. {Wisconsin Agricultural Experiment Station), in Journal 
of A<;rici(ltural Research, Vol, XII, No. 8, pp. 463-504, 19 Tables, ii Figs. , Eibliograph}^ of 
64 Publications. Washington, February 25, 1918, 

It is a well-established fact that the majority of the changes of soil con- 
stituents are brotight about by microorganisms and are influenced by the 
11 1 unbox and kinds of bacteria. The beneficial effect uf lime, calcium car- 
bonate, and magnesium carbonate on the growth of higher plants is generally 
preceded by an increase in the number of bacteria. An increase in the num- 
hcr of soil microorganisms is usually reflected in a more rapid decomposi- 
tion of organic matter and a greater liberation of the inorganic soil con- 
stituents, chiefly potassium and pliosphorus. 

Although many important data have been obtained in relation to the 
effect of liming on tlie bacteria in soil, there still remain problems which 
deserve careful investigation — for example, the amount and kind of lime 
and calcium and magnesium carbonates that can be applied most economic- 
ally and yet give the best results. The investigations described w^e un- 
dertaken with the hope of throwing some light upon the problem of soil 
bacteria and their response to applications of magnesium carbonate, cal- 
cium carbonate and limestone. The effect of these substance on pure cul- 


[84I-84S] 
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tures of bacteria and on the ordinary soil flora was observed in: — rt)acid 
Colby silt loam soil ; b) acid Plainfield sand ; e) neutral Miami silt loam. 

From a brief rexaew of certain of the more important papers relating 
to the effect of lime (CaG), calcium carbonate and magnesium carbonate on 
soil microorganisms it appears that the addition of calcium and magnesium, 
either in the form of oxide or carbonate, to soil, and especially to acid soil, 
brings about conditions favourable to the growth of certain groups of micro- 
organisms. There are many factors which have been given little or no con- 
sideration — for instance, what relationship exists between the total number 
of bacteria in soil and the quantity of soil acid neutralized ? With few ex- 
ceptions, little attention has been directed toward the relative effect of 
calcium and magnesium carbonates on the soil flora. There exists a diversity 
of opinion with regard to the relation of bacteria to these two compounds. 
This lack of harmony may be due to the difference in the soil types which 
have been studied. Again, it seems tliat no one has tried to measure the 
effect of calcium and magnesium carbonates on ])ure cultures of bacteria 
in sterilized acid soil. To obtain information with regard to these points, 
a series of experiments \vas planned. 

Each of the 3 experimental soils was passed through a 4 mm. sieve 
and rhixed. The calcium carbonate requirement of the 2 acid soils was de* 
termined : — to cdrrect the active acidity of 100 gm. of soil rnthe dry basis 
1,05 gm. were required for the Colby silt loam and 0,21 gm. for the Plain- 
field sand. Three bases were used to neidralize the acidity in these soils 
i)pure precipitated calcium carbonate ; 2) pure precipitated magTic.si urn car- 
bonate ; 3) commercial ground limestone with 53 per cent of calcium and 
43 per cent of magnesium oxide. They w’ere added in amounts sufficient tn 
neutralize and the total active acidity. In certain ex|3erimeuts vary- 

ing amounts of monocalcium phosphate were added to the soil, alone and in 
various mixtures wath calcium carbonate. The Tiiixtures of soil and bases 
were poured into Farlhenwme jars and the moisture content raised to one- 
half saturation with distilled w'ater. At definite intervals samples were 
drawn and plate counts made. At regular inrervals the effect of thc.se com- 
pounds on the total number of bacteria in the soil, on ammonification an<] 
on nitrification ^vas studied. The results were as follows : — 

The number of bacteria in acid Colby silt loam and acid Plainfield 
sand is increased by the application of calcium carbonate, magnesium car- 
bonate, or limestone. Magnesium carbonate increases the number to a much 
greater extent than does either calcium carbonate or limestone. Mono- 
calcium phosphate and dibasic magnesium phosphate slightly increase 
the total number of bacteria in neutral soil. 

Nitrification is benefited by limestone, calcium carbonate, and magne- 
sium carbonate treatment. Magnesium carbonate in soil to which no ni- 
trogenous substance was added favours nitrate accumulation more than does 
cither calcium carbonate or limestone. The phosphates increase the accu- 
mulation of nitrate nitrogen to a very small extent. When gelatin was ap- 
plied to the soil, magnesium carbonate did not benefit nitrification any more 
than calcium carbonate or limestone. 
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Ammon ifi^:ation in Colby soil is benefited by all three forms of the car- 
bonates, while in Plainfield sand a decrease in ammonia is shown. Monocal- 
cinm phosphate increases ammbnification in bot!i soils. 

Pure cultures d Bacillua timescens and B. siMia ammonify blood 
meal better when sterile Colby soil is treated with anyone of the three forms 
of carbonates. A culture of B. azotohacter in the two soils treated with the 
carbonates and mannite fails to show an increase in total nitrogen in the 
sand and only a slight gain in the Colby soil. Pure cultures of B. fadickola 
of both alfalfa aud lupine strains, and B. azotohacter are greatly benefited 
when inoculated into sterile Colby seal previously treated witli magnesium 
or calcium carhxmate. Limestone barely increases the number of B. azolo- 
htictcr 'wi Colby soil. In neutral and acid soils treated with magnesium car- 
l>onate until tliey were strongly alkaline, B. azotohacter greatly increase's 
in number in comparisoii with that of the untreated. 

From the data considered as a whole, magnesium carb<jnateis superior 
to calcium embonate or limestone in stimulating the reproduction of bac- 
teria in Colby silt loam and Plainfield soils. In general, the smaller appli- 
cations of either compound give better result.s than do the heavier appli- 
cations. Magnesium carbonate ap])ears to play an important part in the 
development of soil bacteria, much more so than does calcium carbonate. 
Magnesium phosphate, when applied to neutral soil, caused an increase in 
the number of bacteria. In the neutral soil magnesium phosphate proved 
superior to calcium phosphate in stimulating the bacteria ; in acid soil nei- 
ther compound appeared to benefit the soil flora. 

843 The Gases of Swamp Rice Soils. — Part III. A Hydrogen-Oxidising Bacte- 
rium from these Soils. — Part IV. The Source of the Gaseous Soil Nitrogen.— 

Harrison, W. II. and Sub RAMA Nt.\ Aiyer, P, A ,in .'ifcnvfiTsonhcDcpafimt-ntofAi^nctd- 
(nrein Clieniicai Sc'rii's, Vo), IV, No. i.pp. 135-148, i Ti"., 9 Tables ; Vol. V.N'o.i. 
pp. 1-31, I'igs. and Diaprains. Cakulta, 101(1. 

In a ]neceding memoir (i) published by the authors dealing with tire 
relationship between the gases of swamp rice soils and the organized film 
])resent on the surface of the soil, it \yas shown that the latter possessed the 
power of oxidising hydrogen. This oxidation was further demonstrated 
to be due to the activities of certain bacteria and crude cultures were 
obtained and their action studied. A ])ure culture of a s]>ecific bacterium 
has been obtained and it is with this organism that tlie third part deals. It 
contains a description of the hydrogen-oxidising organism, together vitli 
tile effeet of different concentrations of various nitrogen containing cliemicals 
upon its power to oxidise hydrogen. Xo name is assigned to the organism, 
but it is said to be different from prexionsly described hydrogen-oxidising 
bacteria. 

Part IV deals with ex'])la nations for the variation in quantity and com- 
psition of gases evolved from cropped and uncropped soils during 
different stages of growdh. The authors demonstrate that a very consider- 
able proportion of the gaseous nitrogen normally found in sw'amp paddy 

(i) See R ., 11414, No, 119; 1915, No. 490. {lid.). 
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soils is produced through the decomposition of organic matter. The nitrogtn 
thus liberated is derived from two distinct sources : a) from the decompos- 
able organic matter of the soil or of the grefen manure used, and J) from a 
certain proportion of the roots of the crop which die and subsequently 
decompose. The production of gaseous nitrogen from soil organic matte r 
and green manure persists throughout the growing season, but is most 
prominent during the earlier period, whereas that derived from root decom- 
position is most prominent during the later stages of growth and persists 
after harvest time. The crop does not interfere with, or materially alter, 
the normal course of the fermentation of the soil organic matter and green 
manure. The difference in the rate of evolution of gases' from cropped and 
uncropped soil is due to a matted root condition existing near the surface 
which in conjunction with the fine soil particles mechanically hinders the 
escape of gases on cropped soil . After appreciable quantities of gas accu- 
mulated and the roots began to decay, which occurred about the time rice 
was jointing, the accumulated gas began to escape in large quantities, 
w^hereas on nncropped soil the escape was very uniform throughout the 
growing period. The difference in composition was found to be due to the 
influence of the same factors. The methane and hydrogen retained near 
the organised surface film was oxidised thus giving to the gas finally escap- 
ing from cropped soil a much higher per cent of nitrogen and.low’er per 
cent of methane and hydrogen. 

844 - Artificial Glaciers for the Irrigation of Mountain Pastures, in India. -- 

I. Dainelli, G,,iii the Rivisia di’l Club AJpino Italiinin, Vtl. XXXVII, Nos 2, 3,11. 30. 

Turin, January, I'tbruary, March, — IT. LuiGGi, I,., iti the .Innfl/t d' I 

e d'Arc)iit,:iiura, Year XXXIII, No. 9, pn. 139-140. Rome, l^tay i, 1918. 

I. — Sig. G. Dai.nhlli, w'ho explored the Caracoram bills i^ 1913-191/, 
records that the inhabitants of Cunis built an artificial glacier so that they 
could extend their fields and have sufficient water to irrigate them. The 
method was to choose a spot as high and elevated as possible and well pro- 
tected from the sun ; on a bed of straw they next placed a layer of gourds 
filled with water following with alternate laycr.s of gourds and straw. If 
])ossible the straw is mixed wiA briars and wood charc^ral. At tlie beginning 
of winter stones arc laid on the upper layer, then a number of wide- necked 
earthenware pots full of water, which naturally freezes. After 2 or j 
months, when the great winter falls of snow have ended, the snow is covere(), 
first with straw, then wdth earth, thus covering all the preceding material. 
The inhabitants repeat the same procedure the second and third ^^ears, 
extending the area each time. If, for example, 200 gourds are placed tlu* 
first year, the second year 400 are placed, and so on. At the end of the fourth 
year the glacier is ready, and grows sjrontaneously each year, while each 
summer it furnishes the water required for the fields. The author has 
heard of artificial glaciers that have been vvorkirig for over 40 years. The 
preservation of the initial glacier, i. e., that produced artificially by the 
4 yvar's work, is easily explained as the materials that protect the suc- 
• cessive masses of winter snow both above and below are bad conductors 
ot heat. It is more difficult to explain how the glacier continues to work 
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afterwards without the addition of fresh insulating material. Ver} pro- 
bably the fresh snow fallen on the system, while free from the warming 
action of the soil, melts in the summer on account of the air temperature, 
blit freezes again on coming in contact with the underlying artificial layers 
at a very low temperature ; the snow thus feeds the lower layers and com- 
pensates for the losses due to melting in summer.* It is these losses that 
are used for irrigating tlie fields lying at a lower level. The fact recorded 
by the author was briefly des^^ribed in 1 867 by Mr. Johnson (r) in the 
description of his exjdoration journey across the Himalayan mountains. 

II. “ Prof. Tuigi Luiogi, pointing our the construction of these arti- 
ficial glaciers, is of the ojnnioii that their construction as artifi ial lakes 
in the mountains would help to make the water supply more regular, and 
would lead to, a more complete and better utilisation of the natural sup- 
plies of water of Italy. 

8-15 - Leakages from Irrigation Canals and Reservoirs in the U. S. A.— Davis, a 

(I)icc<-t<)ranci Chief l^n winter, U. S, RL-damatum ,Sc;rvia ), in the F.ni.inccriw; \ciis-Raoril, 
Vol.IyXXX, No, 11, pp, td p , Ni;w-Y\;rk, A[)ril 

In numerous cases in the United States the admission of ^ ater into 
irrigation canals and reservi drs lias disclosed the existence of subterranean 
cavities not previous!}^ observed. The author quotes three examples of 
canal troubles (those of Flathead ; Grand Valley I.ands, Colorado ; and 
Spanish Fork Canal, Utah) and six of difficulties wdth r.-servoirs (Jerome 
and Deer Flat resiTVoirs, Idaho ; Lake McMillan and Hondo reservoir. 
Xew Mexico ; Walnut Cauon reservoir, ..Arizona ; ami Tumalo reserv oir, 
Oregon). For each of tlie.se he describes the difficulties and the remedies 
applied, discussing tlic successes or failures. 

Some of the difficulties encountered, especially in canal building, are 
of such nature that no method of foreseeing them appears to be possible. 

In the case of canals, however, thesc^ difficulties are usually easilv 
remedied, either by pmklling the caAoties that appear, as at Flathead and 
Grand Valley, or by relocation, as at Carlsbad. Remedies in the case of 
reservoirs are not so easy. Puddling is useless if tlic subterranean condi- 
tions are sucli that the seepage of water can get away’ and thus let tlie see- 
page continue. Xo reservoir i:i earth is of much value if it contimiously 
Seeps at tlie rate that water can pass vertically through puddled ea' th. Tlie 
problem then is to avoid regions where subterranean conditions are such 
that the water can escape. A few rules of caution may^ be of value: — 
i) Avoid reservoirs adjarent to gyqisiim deposits and to limestone 
deposits which show' evidence of caves, 

•2) Fxamine critically reservoirs in volcanic rock, as a few liavc failed 
ill such locations. Coarse-grained sandstone seems to be an objec't of 
suspicion and should be carefully examiiied. 

3) Natural depressions are treacheious end should be examined with 


(i) Johnson, \V. H., Repnri (in his pniTiu-'v td Ih-hi, the CMpitiU of Klvitan in Chinese 
r.irt.iry, Journal of the Royal GiO-raphical Society^ 1S6;, 3^ p. :3. (.Iw/ftr-f), 
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cart*, and if-^hcy are near deep canons or underlain with coarse material 
where water might readily escape, no superficial tightness will avail to make 
them effective. 

846 - New Deposits of Guano in the Philippines, — m the PkiHiypim' A-ricuiiurni 

Rc'vii'ii', Vol, X, No. 3, p. 301. Manila, 1017- 

Owing to the inability to secure fertilizer material by even those plant- 
ers who have learned the value of fertilizer for the growing of sugar cane, 
extensive search has been made for deposits of bat guano in the various 
parts of the Philippine Archipelago. In several instances, particularly in 
the.southerii provinces of the Island of Luzon, these searches have resulted 
in the location of extensive guano deposits. This material, however, 
has invariably contained a low' percentage of nitrogen which condition was 
due no doubt to the extremely soluble substance containing that element 
having leached aw'ay during the rainy seasons. Analysis (i this material 
showed the following average result : — Nitrogen i, phosphoric anhy- 
dride 15, and jx>tash I per cent. 

847 - Fertilising Value of Ammonium Nitrate. — Jichoksing, Th. jr.,in u /Vo-n’s .1 v/- 

cole a viticole, Year 33, No. 22, pp. 5i7'5oj. Montpellier, Juno, 

Ammonium nitrate, hitherto little know'n by farmers because it has 
i:ever been available in large quantities, will be able to be supplied liberally 
to them w'hen no longer used for the purposes for wdrich it is required under 
present circumstances.’ I'or this reason the author made tests of its fertilis- 
ii]g value by pot experiments, ^laizc seeds of ecpuil weight were sown 
in each pot, which contained about 17 lb. of soil with an initial moisture 
percentage of 12. n, and 1 5 gm, hi potassium phospliate as basic fertiliser. 
I'xceptin the two control pots the nitrogenous fertiliser added to each con- 
tained 3.37 gm. of nitrogen ; four pots contained ammonium sulphate and 
four amnioiiiuni nitrate. The plants were cut down to the ground at the 
beginning of carii g ar.d the following average weights per pot of. the air- 
dried crop were obtained: — Control jxits. <87.6 gin. ; }x>ts witli ammonium 
sulphate, 106.8 gm. ; pots with aiiimonium nitrate*, 108.4 gm. Ammonium 
nitrate thus gave an increase in the dried crop almost equal to that of 
ammonium sulphate. 

The soils in the pots was kept very moist. It was found that, al- 
though nitric nitrogen fertilisers give slightly heavier crops than aninio- 
niacal nitrogen fertilisers, there is little difference in yield in very wet years. 

It is usually admitted that the nitrogen of amiiioniacal feitiliseis 
must be nitrified before it can be used by pla ts. Several workers (Muntz, 
Ma/^. Schuoksinu Jr.) have, hoivever, shown that absorption oeviirs in 
the ammoniacal form as well as in the nitric one. The only difference 
is in the rate of absorption, a difference wLich might be explained by an 
influence of the absorbing properties of the soil on the ammonia. Till it 
is nitrified ammonia will also be less mobile. For this reason an excess 
of water, while favouring the equilibrium movements which cause the dis- 
solution of new quantities retained in the soil in proportion as absorption 
progresses, exercises a very good influence in this ease. 
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S.^s - The Potassium Problem (i) and the Utilisation oi Olive Oil Residue, in Italy.— 

Abate, (t., // f>r<>b!cmu iUiia e I'uiilizzazumc dchc ''m>irchic'\ jijj. fi. Bari 

Laima & Kif{h) 

The potassium question is one of the most serious |)roblems for all 
agricultural countries, especially Italy, which consumes much less than 
other states using it, though they may be less agricultural. Among the 
various types of fertilisers, some of which, the siiper])hos])hates, have de- 
veloped greatly, potassium is not yet very largely used by Italian farmers. 
As sources of i)otassium in Italy there are tlie mother- 1 3’es of the salt-s])rings ; 
the leucites of Tatinm, the ashes of wood and other vegetable ])ro(lucts 
(almond shells, exhausted olive cake). Taking the whole as a sole source 
of potassium salts for agriculture', there only remains at j)resent, according 
to the author, distillery residue, and, as a less limited and hitherto untested 
source, the residue (" morchie ”) from the manufacture of oliw oil. 

Samples of olive oil residue from the f)rovince of Bari sliowed the fol- 
lowing composition, in grams per litre : - - water, 884-891 ; mineral, .30.65- 
35.48 ; organic matter. 79.85-80.60 ; fat, 10.50 ; nitrogen, 10, These results 
led to a comparison between the residue from olive oil with tliat from dis- 
tilleries and molasses, wdth a view to using it, like these produets, for extract- 
ing potassium salt of the following composition:— water-soluble platter, 
80.31 % : matter insoluble in winter (carbon, silica, lime, magnesia and 8 % 
phosphoric acid combined with calcium, iron, and aluminium), iQ.oq % ; 
potassium carbonate, 55.15 ; sodium carbonate 2.57 ; potassium chlor- 

ide, 21.89 % ; traces of potassium sulphate ; water, and other undeter- 
mined substances, 20.39 %■ When refined this jnodnet gives on an aver- 
age;— potassium carbonate, 68.88 sodium carbonate, 3.2'';/ and i>o- 
tassium chloride 27.27 thus resenibliiig, in its potassium content, similar 
products extracted from molasses and used as fertilisers. 

The olive oil residues of Apulia give more tlian 30 gm. of potassium 
salts per litre, equivalent to 3 kg. (6.6 lb.) per hectolitre (22 gals,), with 
48 of potassium as carbonate (5o-(>o '';,) and chloride (15-20 %). Tlie 
yield of olive oil ri'sidne, although de])en(ling largely on the weather, repre- 
sents almost three times the amount of oil produced, or 30 to 40 of the 
weight of the olives. If tlie oil production of Italy is placed at 44 million 
gallons or 35200000 gallons as in the period 1909-1913, the amount of 
residue w'ould be about 16 500 000 busliels. If all this were used, about 
294000 cwt. of crude potassium salt containing 141 320 cwd. of ])otassium 
would be obtained. If the nitrogen as well as the potassium is to be utilised 
it may be obtained a.s ammonium sulphate and ]X)tassinm cyanide (i:. g. 
by Kffront’s method). 

In concln.sion, the treatment of the 16 500 000 bushels of olive oil resi- 
due produced by Italy for the extraction of ])otasli in factories in the dis- 
tricts with the largest production resolves itself essentially into a problem 
of transport, as for all ]K)or and bulky matter. 


[»«] 


(i) See /?. .\pril, No. 3(14, (ft/.) 
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849 - Plant Succession in the South African Thorn Vel^. “ Bews, j.w., in The South 

African Jou-rnal of Science, Vol. XIV, Nd. 4, pp. 153-172 -j- 10 Figs. Cape Tuvvn, 

November, 1917. 

The tree veld is per Imps the most extensive type of vegetation in the 
Continent of Africa. The species composing it in the various districts de- 
pend chiefly on climatic differences, but also on the soil. Practically all the 
dry valleys in the east of S. Africa are covered with tree veld in which spe- 
cies of acacia predominate. The Protea Veld is more mountainmis an<l 
extends throughout Rhodesia. There arc also other types of veld in this 
region, such as the Baobab {Adansonia d{f;ifafu) Veld. The Transvaal 
Bush Veld is a combretaceous-leguminmis type with Terminalia, Cornhn:- 
fnni, Burkea, etc. The mopane {Copaijera ^lopanv) is predominant in a 
large part of the Tree Veld of Angola and South Central Africa, whereas 
the Baobab Veld extends up to the Congo. Nearly all South Central Africa 
is Tree Veld, broken only by forests on the mountain slopes in the east. 
In the tropics, the great Congo forest and the dense forests wlrich extend 
throughout the Cameroons ami West Africa to I^iberia raver a very extens- 
ive area, but north of this, and south of the Sahara there is Tree Veld very 
similar to that of S. Africa. In many parts of the tropics and sub-tropics 
various palms, such as Hvphacne vi’nlrkof^a, H. iJichaiai or dum ])alni, 
BorassUs ffahtilijcr, etc., predominate. In view of the extent and im- 
portance of this t}"])e of vegetation in Africa, the study of the natural suc- 
cession of plants in the veld is of the utmost value. 

The species of trees, bushes and lianes wliich cover the Thorn Veld 
establish themselves in ravines and on the banks of water courses wliere 
the first seeds are carried by birds and other animals. These areas serve 
as bases for rc-stocking the intermediate spaces. The author illustrates 
this vegetation by that observed at Bislcy, wlierc the most common trees, 
in order of their abundance, are : — 

Acai:i(i arahica var. Kraiissiiuia, ('diislriis huxiloliiis, Hippohromns 
alata, Ehrctia hottcntotica, ]as,ininum muitipayUlunu }. sji. (Gcrardi?). 
Elaeodcndron acthiopkuvi, Zizyphus mucromUa, Gravia caffra. Acacia caj- 
fra, A. Jwrrida, Randia ritdis, Xanthoxylon capense, Cojabnium Kra-itssk, 
C. fialici folia, Nuxia oppo^ili folia, RovcAm palkns. Paveffa lanccola/a, P. 
sp., (ohovafa?), Cussana spicafa, Hclinus ovata, Gywnosporia {Ciiaslros) 
sp., Brachylaena discolor, Dovyalis {Abcria) Iristis, Azima tctracanlha, Euclca 
undulata, E. lanccolala, Calpurnia s])., 7? spp. Climbing on these jdants 
are various lianes ; — Dalbergia oborafa, Vilis cuneihiia, l\ cirrJma, Clc^ 
mafis brachiafa. Asparuffiis s\)., Dalcchampia capcnsis,ot<:. Tlte undergrowth 
is rich in herbaceous forms: — Sansevkria IhyrsifJora^ Lippia as peri fold a, 
Barlcria ohtma, SciUasy)., Ruhits riffidits, Vcrnonia coryfubosa, Melasma s]).. 
Kalanchoe rotnndi folia, Cyafhulas]}. and, near the riverbed, Solaria imberhis, 
Penniseimn iiniseimn, Cy penis spp., etc. 

Acacias, especially Acacia /wrrida and A, arahica var. Krausiana 
are the chief pioneer species. The author shows that, by their structure, 
these plants are adapted to unshaded localities where there is no protec- 
tion against grass fires. These trees prepare the Way for other species 
which follow and establish themselves under their shade, where they find 
[84 5 ] 
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the soil well -prepared by the activity of ejirth-wornis, termites and ants. 
There are various stages of vegetation and subsequent species may kill 
the pioneer. As a rule, however, the thorii-trecs predominate in the Thorn 
Scrub, which at present forms the final stage over most of the areas. 

The author gives a list of over 230 species of trees, bushes and lianes 
of the Thorn Veld, showing their frequency and the undergrowth. He 
distinguishes three important sub-formations : the Thorn Veld near the 
coast, that of rocky land, and that of the stream banks ; the last two may 
be considered as distinct formations. 

The question of seed distribution is discussed. Wind distribution is 
of relatively small importance. The chief agents of dispersal are birds, but 
for species with capsular fruit and small seeds, ants, which abound in the 
Thorn Veld, are also important. 

.S50 - The Glandular Pubescence of Several Species of Med/cag^o: Observations made 
inCalitornia, U. S. A. — McKee, R. (OfliLeof l oiage-Crup luvesligations, Buitau vi 
plant Industry, U. S. Dept, of Ag] jL:.),in the j uurnul of ihi Aitwrican Society of A ^^tonotny, 
Vol. X, No. 4, pp. I3(i-i62. Washington, March 20, 1918, 

JMany varieties of Medicago have been classified as sub-species on the 
basis of the presence or absence of the glandular pubescence, but the [author's 
data show that, in certain varieties, this pubescence varies markedly with 
the environmental conditions. It can, therefore, not be adopted as a con- 
stant character in the determination of sub-species. 

Field observations made during many years on several plants of M. 
orbiadark and its sub-species show*cd that, at the beginning of the season, 
none had pods with glandular pubescence, wdiereas later, after several hot, 
dry days, all the plants and all the |X)ds, young and old, were strongly 
pubescent. 

Some forms of M, lupfdina are smooth and others hairy all their life- 
time ; most of tlu-in show the same variation, due to environment, as the 
preceding species (hot and dry weather, dry soil). 

- 1 /. falcata, intiodueed into the United States, has a marked pubescence * 
in one of its foi ms only ~ M.falcaia viscosa ; M. sativa is glabrous. Never- 
theless, some plants of both these species show' glandular pubescence. 
I'or this reason the author regards them as hybrids, although they show 
little variation in their other characters. 

M. hisptda, M. Echinus, M. ohenra helix, M. inicticxia, M. iubcrcidaia 
(icideata, have a microscopical glandular pubescence on the jwds at the 
Ix'giiniing of the season, but lose it towards the end of the season. 

Hi - Behaviour of Sweet Potatoes in the Ground. — iusselbrixc, ii. (Bureau of Plant 

Industry, U. $, Dept, of .\grii.'.},in the Journal of Ai;ricultural Kesicircli, \'ol. XII, No. i, 
PP- ^17 +• I Diagram. W'ashington, 1 ). C., January 1918, 

In the course of previous investigations on the behaviour of sw^eet 
potatoes in storage, it was observed that the percentage of starch was al- 
ways highest and the percentage of sugar lowest in freshly dug potatoes. 
Ihe constancy of the condition seemed to justify the conclusion that in 
the growing sweet jxitato tire reserve materials exist essentially in the form 
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of starch, and that the appearance of sugar in considerable quantities is 
a phenomenon occurring only in storage or after the destruction of the 
leaves. 

In order to determine whether these quantitative relations between 
the starch content and the sugar content of the sweet ix)tato remain con- 
stant throughout the latter part of the growing season, and to what ex- 
tent they arc changed by the death of the vines, the carbohydrate meta- 
bolism in Big Stem sweet potatoes was followed from the time the roots 
were large enough to furnish the requisite samples (end of August to begin- 
ning of September) until they w^ere seriously damaged by frost. From the 
numerous analytical data given in three tables the following deductions 
are drawn for September 1 8 and 25, October 2, 0, 17, 23, and 30, Novem- 
ber 6, 13, 20, and 27, respectively moisture (per cent) : — 73>92. 73-24, 
73-87. 75-47. 76-30. 77-43. 77-78. 75,99, 78,1^, 77.78, 78.93 ; starcb (thi,s 
percentage as well as the following ones arc on a dry matter basis) : — 
71.39. 72.39, 70.90, 69.28, 69.44, 68.57, 64.65. 63.58, 55-27. 5f>-73. 4b.2o; 
saccharose 7.93, 7.52, 8.81, 8,58, 8.31, 8.86, 11.24, ^ 3 - 75 . 23.IJ, 

26.06 ; reducing sugar as glucose:— 1.44, 1.22, 1.72, 2.23, 2.81, 2.80,- 3.16, 
2.69, 3.29, 3.20, 3.85; total carbohydrates:— 80.76, 81.13, 81.43, 

80,57, 80.18, 79 -^ 5 > S0.02, 79.96, 77.03, 76.11. 

Thus the moist nr c content of the roots was almost uniform from Se])- 
teinber t 8 to October 2, after which it gradually increased till the end of 
■the season. The percentage of i/urc/nn the dry matter of the roots de- 
creased slightly from September iS to October 23, and then with increas- 
ing rapidity till the end of tlie season. The req lid disa]q>earanee of the starch 
follows, with a little delay, on the death of the leaves. The saccharose 
content remains practically constant between 7.52 to 8.S() till the rapid de- 
crease of the starch, when it begins to increase correspondingly till it 
finally represents 26.06 of the dry matter of the roots. As a rule the 
changes in cane sugar begin somewhat later than tliose of the starch, 
, The reducing sugar first remains constant, tlien rises gradually, till 
the’ final percentage is slightly more tlian doulfie the initial one. The in- 
crease in reducing sugar somewhat precedes that in cane sugar ; this in- 
crease is' less in sweet ])otatoes left in the ground tjian in tliose in store. 
The total t^arhohydrates undergo little change till towards the end of autumn, 
when the roots begin to show injury fr^mi frost, which causes evident loss 
of carbohydrates. 

CON'CLUSIONS. — The changes occurring in the roots of sweet jKrtatoes 
left in the ground diiiii g the end of the growing period proceed regularly. 
When, on the death of the lea\T"s, transiiiration and the flow of material 
into the epigeal ])art ceases, the accumulation of water in the roots and the 
transformation of starch into reducing sugar and from that into .sac- 
charose begin. In stored and cured sweet potatoes there is considerable 
loss of carbohydrates due to res]jiration, whereas if the roots are left in 
the ground such loss is insignificant till the roots have betni injured by frost. 
The accumulation of water in roots left in the ground is detiiniental to 
their keeping qualities. It is precisely to reduce this moisture content 
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that the sweet potatoes are cured, thus giving a product which is generally 
acknowledged to keep better. It is of the utmost imix>rtance that sweet 
potatoes be not left in the ground after the leaves have been killed by 
frost. 

852 - Comparison of the Hourly Evaporation Rate of Atmo meters and Free Water 
Surfaces with the Transpiration Rateof Afecf/caf'O nhicr.s.LvMAx j. 

(Biophysicist in Ctuirye of Biuhigical Invcstigati(^nB) and Shaxtz, H. J<. (I’hysiologi^t, 
Alkaliand Drought K'jsistant Plant Investigations, Bureau of Plant Industry, C.S. IX-pt. 
of Agrio.),in Journal of Agricultural Rtneurch, Vol. IX, Xo.<^ PP- I’ig.'+ 3 Plates 

Bibliography of ii Publications. Washington, D C., May 28, irji;. 

The rate of evajxtration from a free water surface or from a moist 
porous surface is usually considered the single-valued expression of the iip 
tensity of the weather factors influencing transpiration. Such a relation- 
ship is, however, subject to the uncertainty arising from the marked dif- 
ferences in the energy-absorbing and energy-dissipating properties of the 
transpiring and evaporating surfaces. It is evident that the transpiring 
and evaporating surfaces must be in agreement in this respect if the de- 
parture of transpiration from eVa]xnation during the day is to be taken as 
evidence of a change in the transpiration coefficient, resulting from sto- 
niatal control or other reversible changes uithin the plant body. 

fluctuations in transpiration from day to day a|)i>ear to be reflected with 
approximately the same degree of fidelity by a number of widely different 
forms of evaporating surfaces, provided ])recautions are taken to main- 
tain the uniformity of tliese surfaces tliroughoiit the period of observation. 
When the lioiirly transpiration rate is under consideration, however, the 
individualit}- of the evaporating surface to which the transpiration is re- 
ferred cannot be ignored. It is this jiliase of the question that forms the 
subject gf the ])resent paper, wliich deals with a conqiarison of the hourly 
transjiratioii rate of alfalfa with the hourly evaporation rates from various 
types of ])orous cii]) atiiionieters, a fllter-paiier eva])orinieter, a blackened, 
sliallow lar.k, and a deep tank. 

The comparison between the transjiration rate and the evaporation rate 
wasmadeby siiperiin])osing tlie hourly transpiration graph on each (d the 
liourly evaporation graphs, choosing the scale of ordinates of the transpira- 
tion graph so that the total area under the transpiration graph was equal 
to the total area under the eva].x)ratinn grajih. Tlie average hourly depar- 
ture of each of the evaporation graphs from the sujierimposed Iranspiration 
gra])h expressed in percentage of the mean transpiration for the day was then 
determined. For the shallow tank the mean lioiirly departure for tlie 24 
hour period was 17 per cent ; for the filter-paper evaporiineter 31 per cent ; 
for tlie browui cylinder, white spihere, and Bellani pilate about 40 per cent ; 
for the wiiite cylinder aliout 50 per cent ; and for the deep tank about 90 ])er 
cent of the mean hourly transpiration. The corresponding departures for 
the daylight liours from 6 a. ni. to (} p. m. were as follow^s : — For tlie shallow 
tank, 12 per cent, ; filter-pajier evapxirimeter, 22 per cent ; brown cylimler, 


(i) Stf alsii K. I’fbninry nur, X<>. ). 
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wliite sphere, and Bellani plate atmo meters, about 30 per cent ; white cy- 
Under atniometer, 38 per cent ; and the deep tank, 93 per cent. Since tbe 
hourly evaporation graphs of the various evaporation systems employed 
differ widely in form, it does not seem justifiable to attribute the discrepancy 
between the observed hourly transpiration and that calculated from the 
evaporation rate of any particular system to a change in the transpiration 
coefficient of the plant during the day, unless it can be shown that under 
less extreme conditions the transpiration rate is in accord with the evapora- 
tion rat^. The plant may not be responding freely to its em ironment, but 
a departure in its relative transpiration rate from the evaporation rate of an 
arbitrarily chosen physical system does not necessarily establish this fact. 
A close correspondence does not appear to exist between the hourly transpira- 
tion rate of normal alfalfa plants and the hourly evaporation rate of any of 
the systems emplo3Td in this investigation. The best agreement in this 
instance was obtained with the shallow, blackened evaporation tank. 

The departure of the hourly evaporation rate of the porous-cup at- 
mo meter from the hourly transpiration rate of alfalfa is due largely : — 
i) to the marked increase in the evaporation over transpiration during 
the night hours ; 2) to the marked response of the at urometers to changes 
in wind \elocity, wliicli were not accompanied by corresponding changes 
in the transpiration rate ; and 3) to the lack of a proportionate response 
on the part of the atmoineters to changes in solar radiation. 

It should he emphasised in this connection that the failure of an eva- 
porating surface co show a high correlation with the hourly transpiration 
rate does not necessarily imply a correspondiimly low correction on the 
daily basis. This is strikingly illustrated by the hourly tva|X)ration rate 
from the deep tank, which, in these experiments, shr W'S practically no cor- 
lelation with the hourly transpiration rate, but wliich on a daily l^asis was 
found in IQ14 to he correlated with the daily transpiration rate to the 
extent of 0.63 + 0.0 1. 

853 - The Influence of Certain Organic Substances on Plant Growth. — Ci.vmician, b. 
and R wen-va, C., in the Alti della RraU Accademia dei Lincei, Series 5, RefiJiconii, Vol. 
XXVI, First li:ilf-Year, Fart i, ]>p. 3-7. Rome, January, 1917; Vol. XXVJl, Fart 7, 
pp. 38-42. January, 1918. 

The authors describe experiments on the influence of certain organic 
substances on plant growth, especially witii kidney-beans germinated and 
grown on absorbent cotton. 

The substances tested W'ere -mandehc nitrile; beiizylic and salicylic 
alcohols as potassium salts ; vanilU 3 i ; eugenol ; tannin ; acid amides, alanin 
and asparagine ; uric acid and xuitilin as potassium salts and compared 
with caffeine; pyridine and piperidine eompared with nicotine; quinine, 
str^’chnine and morphir.e. 

In the germination tests the seeds were placed cotton in galvaniscd- 
iroii germinating trays the bottom of which w^as covered with filter paper, 
and moistened with a solution at i per i 000 strength of each of the above 
mentioned substances. Mandelic nitrile, eugenol, and mustard oil com- 
pletely prevented the kidney-beans from germinating ; the other substances 

[H 5 J-S 53 ] 
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were, however, less toxic for germinating seeds, and, on the contrary, even 
alaniii and strychnine, and, to a less degree, cocaine, atropine, quinine 
and morphine, caused a germination that was premature in comparison 
with that of the seeds moistened with water. Vanilline, tannin and aspara- 
giiie neither retarded nor hastened germination. Mandelic nitrile and 
strychnine had an antithetic action, considering tliat, when the seed was 
moistened sin)ultaneously with both the solutions, some germinated, viz. 
3 % for the kidney-bean and 26 % for the lupin. 

When the young plants had grown sufficiently, they were given tlie 
various solutions at i per 1000 strength. It was found that the plants in 
the galvanised-iron germinating trays suffered less from the toxic sub- 
stances than those in glass trays and that zinc sulphate hinders the toxic 
action of the aromatic compounds. 

Except mandelic nitrile, the other aromatic com[X)unds used liad no 
specific action on the kidney -bean plants so as to modify their external 
morphology. On the contrary, however, kidney-bean plants fed exclusively 
on mandelic nilrile alone or with that substance plus a nutritive solution free 
from nitrogenous compounds, were sliorter and more squat, with the roots 
less developed, rounder leaves and of a deeper green colour, in comparison 
with control plants iira nutritive solution. Nevertheless, these differences 
became attenuated as growth continued, disappearing at maturity. The 
(iigcnol was very noxious; the saligeninc. benzylic alcohol, sodium ben- 
zoate and salicylate at first caused some harm, which later disappeared ; 
vanilline and tannin had no effect ; alanin and asparagine had a favourable 
action. 

Whilst pyridine and piperidine only result in a darker colour of the 
leaves, all the vegetable alkaloids properly so-called, wdiich were tried by 
the authors, had a toxic action. Thus, while caffein (trimethylxantliine) 
kills kidney-bean plants in 2 days, xanthine and uric acid favour their 
growth : thus proving that methylic radicals can also cause a strong phy- 
siological action in plants, which the fundamental compound entirel}’ 
lacks. These facts are in contradiction with the opinion of these who con- 
sider the alkaloids are excretory products, and the methylic radicals, so 
common in ^aiit products, as a means of protection for weakening the 
action of too active radicals such as ox5'hydryles or imines. Of all the 
alkalis used in this research, the least toxic was morphine; quinine was 
more toxic and strychnine still more so. 

According to the authors, the kiiowm fa^ts point to the hyp(Hhesis 
that alkaloids have, in the plant organism, a function as yet nnknowm and 
mideteniiined, cvhich might be that of plant hormones. The various spe- 
cies of plants, in order to take advantage of the inutilisable evaste products 
as such, miglit change their composition so as to make them suited to 
the specific functions which they should fulful, just as animals, for exam- 
ple, produce the adrenalin of the supra -renal capsules by means of ty- 
rosine. 

As regards the faculty of plants to free themselves of useless or harm- 
ful substances, the authors record that on inoculating young imiize plants 
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growing in the open soil with the tartrates of nicotine and pyridine, and by 
keeping the upper part of the plant closed in a flask whose walls were 
damped with dilute sulphuric acid, they were able to show that the two alka^ 
loids left the leaves by transpiration. Admitting that plants are not un^ 
provided with elimination systems, if very active substances are found to 
be present in them, that signifies that the plant has produced the substance 
^vith some definite purpose. 

S54 - Selected Wheat in India. — ^IackeMNa, J., in R,:f>ort m the Pro'^resa of AfiricuUwe 
in India for pp. 17-20. Colaitta, 191S. 

The improvement of wheat by selection and hybridisation has been 
steadily studied and has already given excellent residts. In the various 
provinces of India the old native forms are gradually being replaced by 
more productive new varieties, distinguished by the superior quality of 
their grain. 

Pusa No, 12, early, resistant to rust and lodging is very popular among 
farmers and widely grown in the United Provinces, Punjab (Hoshiarpur, 
Julliintur, Gurdaspur, and Sialkot districts), as well as in South Bihar. 

Pusa No. 4 does well in Bundelkhand, Central India, and especially 
in the North-West Frontier Province, where it is much superior to the 
native types in yield and resistance to rust and lodging. 

Pusa No. 12 and Pusa No. loi are successfully grown in the Central 
Provinces, Southern Circle. In the Northem Circle No. 13 is preferred 
in the Nerbudda Valley, No. 88 in Jubbulpore, and No. 90 where 
irrigation is used. Hybridisation work (Evaxs) is being continued be- 
tween the local varieties and an Australian variety with the aim of obtain- 
ing types yet more resistant to rust. 

At the Pusa Experiment Station , where most of the new wheats come 
from, Mr. How.\rd is continuing his selection and hybridisation work. 
At present four series of crosses are being studied, two of which, derived 
from Pusa No. 6, have already given promising results. The work aims 
at combining in one tA'jje to the best advantage, good root development, 
resistance to rust and lodging, good ctnality grain, and a high yield. 

The selected wheat Punjab 11 is being grown more and more in the 
irrigated districts of the Punjab. Owing to the good quality of its grain 
and its high yield, this wheat assures the farmer a good profit. Pusa No. 12 
is grown in this district as well as Pitnjah 11, 

In the United Provinces Mr. Leakk has evolved a new variety, Caum- 
pore No. 13, with very strong straw and grain of good milling qualities. 

855 - Seleetion of Native Oats and Barley in Norway. — CnRistn:, w., in /JorWnr.Oiuc 

anz^^irndc de lil landh/uks fremtnt' i oaut 191^', I'U. -f •' 

Tahlts. Christiania, 1917, 

The varieties of cereals selected in England, Denmark, and Oermany 
cannot be cultivated in Norway because of its difierent weather and agro- 
geologioal conditions ; they have been repeatedly tested but have always 
given negative results on account of their latene.ss. Good results have, how- 
ever, been obtained with some of the best types from Svalof (vSweden), de- 

[H53-855} 
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rived from the hybridisation of selected varieties with local ones character- 
ised by their earliness and resistance to cold. Thus, for example, in 200 
cultural tests in various districts white Guldregn oats (i) always gave 
excellent yields of grain and straw. All the Svaldf varieties are, however, 
very exacting as regards soil, and when sown in the shallow, sand or peat 
soils so common in Norway they tiller little and yield less than the native 
Romerike, Trdiide, Hedeniarken and Vestland varieticii. It is, therefore, 
necessary to select the native types so as to improve them and fix new 
strains with well marked, stable characters, capable of being crossed with 
the productive, ultra-selected foreign varieties. 

Norwegian oats and barleys include numerous forms differing in yield, 
strength of straw, earliness, etc. Selection of the best elements is sure to 
lead to the formation of groups with valuable characters, better developed 
and superior on the average to the native varieties both in yield and earli- 
iiess. The paper under review gives the results of pure-line selection of 
Norwegian oats and barley. 

Oats. — In 1905, 127 Hedemarken plants were selected at Vindju, 
in Ringsake, and, in 1906, 170 plants of the same variety in different parts 
of the province of Fumes. It should be noted that among the native oats 
there frequently occur forms of the Propsteier type which was previously 
largely cultivated in this district. During the years following the first 
selection a comparative study of the various strains was made and the 
least promising ones eliminated, thus gradually reducing the number of 
plants in 1912 to 4 only j. e., 2 from the 1905 selection and 2 from the 1906 
selection. The names of the jiew varieties and the numbers in which they are 
inscribed in the genealogical register arc : — Moistad Grenader, 34, ildistad 
Odin 0200, Koistad Perle 160, Moistad Thor 0207. During five years they 
have been subjected to comparative cultural tests with the native Hede- 
luarken variety and the Swedish oats Guldregn and Mesdag. The grain 
3iclds {cwt. per acre) are given in Table I. 


Table I. 



Muistad 

■ CrfuEidcr 

Mijistad 

‘Moistad 1 

Miiistad 

Hede- 

Guldregn 

Mesdag 


P^ie , 
160 

Odin 

Thor 

inaikrn 


1 34 

0 200 

0 207 

(native) 

(Swcdisli) 

(Swedish) 

In ?<iU iiucultlvaUH] 

I 







the prevu tis vt-or . 
In pRvl jiia- 

20.47 

20,78 

24.61 

24.61 

22.30 

21. 20 

19.67 

imrel an<l plantc-il 
with potatoes . , 

: 24.37 

20.63 


’ 23.65 

21.26 

22.7S 

18.95 


In riel; soil previously fertilised and planted with potatoes Grenader 
and Odin did best, but in soil not cultivated the previous year Thor and 


(J) See 2/., 1912 , No, 
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Odin took first place. In all cases Odin yields best, The results obtained 
are shown in Table II. 


Table It. —Results of comparative cultural experiments 
with different varieties of oats and harky at Hjellim and Mdistad. 



Duration 

Resistance 

I 

i 

vegetative 
period (i) 

days 

to 

lodging (2) : 

Oats: ^ 


j 

Grenader 34 • - ■ • 

108 

1.2 i 

Perle 1 5 ‘J . - • • 

97 

1.4 1 

Odin 0 200 .... 

1 107 

1.9 1 

Thor 0 207 . . . 

1 105 

2.8 ; 

Hedeniarken (native) 

! 104 

: 3.7 I 

Guldregn (Swedish). . 

1 105 

i I.f) 

Mestlag (swcdisli). • . 

! (98) 

i 3-2 1 

Barley: 

Mios 

90 

3.00 

jMaskin 

86 

: r -^5 

Bamse 

88 

3,16 

Heilemarkeii (native) 

1 Sq 

4.00 


Yield 

Relative 

Weight ' 
of 

I Of >0 
grains 

Percentage 

Yield 

grain ; 
er acre ; 

index 
of yield 

of hulled 

In straw 

per acre 

cwt. 

grain 

■ 

gtn. 

’’ 

grain 

cwfc. 

20.47 

83 

48.59 

77 

34-09 

20.78 

84 

3465 

73 

31.69 

24,61 

TOO 

' 45-24 

1 74 

33-93 


Its 

: 39-22 

i 

i 34.52 

22.30 

91 

i 35-21 

70 

' 34-48 

21.26 

86 

; 42.24 

76 

: 36,63 

19-67 

80 

; (3456) 

; ( 72 ) 

i 27.95 

18.63 

1S8 

: 4363 

; — 

i 27.31 

17.92 

96 

i 38.23 

; — 

j 21.90 

17.12 

92 

1 37-39 

j — 

i 25.09 

17.28 

93 

' 35.81 

i — 

1 >5..7 


(i) Number of days from sowing to Imrvest. — ( 2 } This lesistanpe is expressed according to aa 
empirical scale ranging from a maximum of i to a minimum of 4, 


The results are very satisfactory for all the characters considered and 
the four new varieties arc very superior to the original ones. The resistance 
to lodging (1.2) of the Grenader variety is nearly three times that of the He* 
demarken variety (3.7). The vegetative period of the Perle variety does not 
exceed 87 days. The varieties Odin and Grenader surpass even the Swedish 
Guldregn variety in the weight of 1000 grains. Finall^^ in percentage 
of naked grain Grenader again leads with 77 %. exceeding Guldregn hy 
I % (76). The data on the four new varieties may be summarised as fol- 
lows : — 

1) Grenader 34. — Comes first for resistance to lodging, percentage 
of hulled grain and, in rich, fertilised soil, yield in grain. The bright yellow 
grain is of the Propsteier type, short, compact, and plump. This variety 
has been put on the market since 1917. 

2) Odin 0200, — A very productive variety, not only in Hedeniarken, 
but also in the province of Roinsdal. Grain of the Propsteier type. On the 
market since 1917. 

3) Thor 0207. — In the provinces of Hedeinarkeii, Roinsdal aiul 
Tronde this variety is very productive, even in very jxior soils and has at 
the same time a high resistance to lodging. It is certain to be largely used 
in Norway owing to its capacity of adapting its^^lf to un favourable WTather 
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and agio -geological conditions. White grain of the Norwegian type, large 
and plump. Will be put on the market in the spring of 1919. 

4) Perle 160. — Remarkable for its earliness which even exceeds 
that of the Swedish Mesdag oats, famous for this quality. It is equal to 
Odin and Guldregn in its resistance to lodging. Grain pearl white of the 
white Norwegian type, very short ; a little inferior in dimensions to the 
common Hedemark oats, but has a higher percentage of hulled grain. 
This variety cannot be put on the market for 3 or 4 years. 

Six- ROWED barley, — Taking as a basis the considerations given 
above for oats the author made a first selection of 85 barley plants in 1905, 
and, in 1907, a second selection of 232 plants in the districts of Bior- 
iieby, Ain, Trysil, Rom, Hovinsholm, and Ilelgeoen. A seri^ of compara- 
tive tests with the elimination of the more unpromising plants reduced the 
nil tuber of strains to two good new varieties Mi os and Maskin — designated 
in the genealogical register by the numbers 08 and 077. The results ob- 
tained are compared in Table II with those of Bamse barley and unselected 
common Kedemarkeii barley. The results were distinctly positive, for 
the two varieties surpassed the original ones, especially in yield in grain 
and resistance to lodging. Tho two varieties may be described as follows : — 

Mm 08 is distinguished by vigorous growth, high yield in grain and 
straw and size of grain. In earliness and strength of straw it is, however, 
equal only to common barley. It was put on the market in the spring of 

19 ^ 7 ' . , . » 

Maskin 077 is remarkable for earliness (it ripens three days before 
common barley) and resistance to lodging ; it also gives good yields. 

856 - Pure-line Selection of Oats and Barley in Quebec, Canada.— Murray, James, 
ill The A A Gazette of Canada, Vol. V, No. 2, pp. 163-165. Ottawa, February, 1918. 

By individual selection the author succeeded in isolating strains of 
Joanette oats diilering in many ways from the parent plant ; these strains 
are Nos. 407, 607, 2007, 2707, and 3307. The data given below' are the 
averages of a five-year period. 

The duration of the vegetative period for Joanette is, on the average, 99.2 
(lays ; No. 2 007 is, however, much earlier, 94 days ; No. 407 is much later 
than the original variety, 105.6 days. 

Th? percentage of hull, 26.9 for Joanette, is 28.8 for No. 2 007 {an un- 
desirable character), but droi)S to 24.4 for No. 3 307. 

Yield in grain. — Joanette yields 59.67 bus. per acre ; it is exceeded only 
by No. 607 which yields 70.09 bus; all the other strains are more or less in- 
ferior to the original variety. 

Still more satisfactory results were obtained with Mandscheuri bar- 
ley, as is seen by the five-year averages for the original variety and tJie 
selected strains Nos. 6809, 7008, 7408. 

Duration of vegetative period Bushels of grain per acre 

86.8 (Uiys ' 62.S4 

86.8 f 69,95 

84.6 66.69 

86.2 ^ 67.29 


t85M5«] 
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The pure strains give a higher yield than the original variety and one is 
equally early, whereas the two others are eiirlier. 

857 “ Expariments in the Hybridisation of Maize, In the Philippines, — Marquez, v. 

D.,in Th& PluH^ltine A':;ricnHurtst nnd Forcstfr, Vol. VI, No. 4, pp. 116-123. LoslkiiKis 
(Laguna), DccctnbtT, lOi?- 

Maize hybrids are often more vigorous and more productive than the 
parent plants, so that hybridisation may be advantageously carried out 
whenever similar varieties are available so that, when crossed, they give 
uniform and homogenous progeny. The author made the following 
crosses: — 

I) First Prize IMestizo (357 F^) 'O x Iowa Ideal (1490 F^) ^ 

It) White Flint Moro {2581) 9 X Pasig White Flint {2298) . 

III) Pasig Yellow Flint {2802) 9 X Old College Yellow Flint {184 7 ^'^) 

IV) Bay Moro White Flint (3149) ? X Native Yellow Flint (3150) 

\') Pure Moro Wliite Flint (3163) 9 X Bay Moro White Flint (3145) c? ■ 
Tlie Cross between white and yellow varieties, gave lemon colour 
hybrids which yielded 21.5 % more tlian the Native Yellow Flint. The 
results of Cross V were also very good, the yield of Iht hybrids exceeding 
that of the parents by 15.4 

858 - Lint Percentage and Lint Index as Important Factors in the Selection of Cot- 
ton Varieties, — No. S66 of this Rrview. 

859 - Investigations into the Colour of the Fiuit in Hybrids of Tomato, Aubergine and 
Pepper, in the United States.-- Byron, HalsteD D,, in The Journal I>i Heredity, 
Vol. IX, No, I. pp. iS-23, WaFhinpton, 

Tomato {Solanwn Lycopersicum). — The pnlp of the fruit may be 
either lemon colour (y), or red (R) ; the tegument may be of an orange 
shade (O), or colourless (0). The characters 0 and R are dominant, y and 
0 are recessive. There may be four different combinations : — 

1) Vfltow pulp ainl colourkss tegument; yellow fruit, yyoo 

2) » '.a orange •• orange » yyOO 

3 Red , . i> . ' colourless « pink * RKoo 

4) 1 1) s orange 3 red » RROO 

The cross 1X2 gives, in F^ hybrids all of which hav^ orange fruit (yyOo) 
as a Insult of the dominance ot 0 and in of individuals with orange 

fruit and ^ with yellow fruit, in accordance with the ratio 3:1. 

Similarly the cross 3x1 gives an Fj conqxised entirely of pink-fruit- 
ed hybrids (Ryoo), and an Fj, including three pink- fruited plants. RRoo, Ryoo. 
yRoo and one yellow-fruited plant yyoo. 

The cross 3 X 2 is less simple. In F-^ the two dominant characters 
combine so that all the fruit is of a different colour from that of the par- 
ents, t. e., red, RyOo These hybrids produce four kinds of gametes — RO, 
Ro, yO yo — which combine in Fj in iG different ways, as is seen by the 
appended figure, giving plants with red, [unk, orange and yellow' fruit res- 
pectively in the ratio 9:3:3:!. 

[85C-8S9] 



PLANT BRKlvDING 


943 



. Male 

'^amefes 

of Ft 


,-i 9\ 

' RO 1 

Ko ^ 

yo 

yo 

c ! KO 

RROO (red fruit) i 

RROo (red f ) ; 

RyOO (red. f ) 

: RyOo (red L) 

1 ' Ro 

KROo (red f ) 

RRoO (pink, f.j 

% 

RyoO (red f.) 

Ryoo (pink f.) 

S yo 

yRRO (red f.) ; 

>ROo (red f } 

# 

yyOO (orange f.) 

yyOo (orange f ) 

--- 

yo 

yROo (red f.) 

yRoo (pink f.) 

yyoO (< .range f.) 

yyoo (yellou' f.| 


Zy-otcs of Fi 


Crosses between type 4 ami the others gave the following results:— 

a) Cross 4x1 {red fruit X yellow fruit) : —All tlie 1 \ Hybrid'^ I’av. 
ivd fruit ! behaves as in the cross 3 X i (see I^igure). 

h) Cross 4x2 {red fruit X orange fruit) : The hybrids all have red 
fruit (RyOO) : tliey produce two sorts of gametes - RO and yO - which 
can coml)ine in Fo in four different ways, three giving red fruit RROO. 
RyOO yROO — and one giving orange fruit - yyOO — so that <^f the 
^2 plants have red fruit, and t orange fruit. The hybrids RROO and yyOO 
remain constant, whereas RyOO and yROO continue to dinde into plants 
with red fruit and those \tith orange fruit, in the usual ratio. 

c) Cross 4x3 {red fruit X pink fruit) : this case is similar to tlie pre- 
ceding one except that in the cross red X orange the constant character is 
that of the tegument ( 00 ), whereas here (red X pmk), it is that of the 
imlp (RRh 

AunKRGM {Solanum Melon^cna). ~ The ino^t common colour of the 
fruit is purple, which, however, varies greatly i]i the difterent varieties, 
may be seen from a comparison between tlie varieties Black Be city and 
IHvarf Purple. In some cases tliis colour recurs beneath the calyx, in others 
only in these parts of the fruit exposed to the sun. There are, therefore, 
two pigments, distinguished by their manner of reacting t(' ligld. The fruit 
of plants which do not contain the factor determining the pairple colour I'ave 
a colourless tegument, and the ripe pulp may be cither ivory wdiite (»r green. 
There arc, then, four cases to Ixi considered : — a) green pul}:> ; J) white ])nl]T ; 
f) purple tegument; d) colourless tegument. The characters ‘'pnri>le' 
and " green appear to be dominant. Four combinatk'ns arc possible : 

i) Grccji pulp and purple tegument : GOPP 

3) While . » , H ; RgPP 

3) Green <1 colourless >• : QOpp 

4) While = » » : ggpp. 

The cross 1x2 gives, in all the generations, hybrids with constantly 
purple tegument. On the other hand, in Fy tlie pulp of the fruit is always 

[ 8»1 
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^^reen, whereas, in F, V4 the plants have fruit wiJh green pulp (OQ ; 
Gg. gfl) and % fruit with white pul? in the usual ratio of 3:1. 

In the cross 1x4, or GGPP X ggpp, the hybrids of F^. with the 
formula OgPp produce 4 kinds of gametes — OP, Gp gP, gp. — which 
combine in 16 different ways, giving in Fj, 9 plants with green pnip 
and purple tegument (purple fruit). 3 plants with white pulp and purple 
tegument (pink fruit), 3 plants with green pulp and colourless tegument 
(green' fruit) ; i plant with wOiite pulp and colourless tegument (white fruit). 
These combinations give a figure similar to that for the tomato. These 
theoretical results may be obtained by crossing the variety I/ong White 
(white fruit) and the variety Dwarf Purple ( purple fruit). 

Beside:? the four t>^es already discusled there is anoth^rr with variegatul 
fruit. When this is crossed with a white-fruited variety hybrids with 
slightly variegated fruit are obtained in but when it is crossed with a 
purple-fruited variety the hybrids of Fj liave ])urplc fruit, and in Fj most rd 
the plants have purple fruit and only a few have variegated fruit, showing 
this second character to be recessive. • 

Pepper {Capsicum spp.) — Before rij'eniiig the friiil may be li^ln or 
dark green, wdienripe, red or orange (redb^ing dominant). In some cases, 
at the period of ripening, in.4ead of an immediate change from j^rem lo 
red or orange, intermediate colours t;ccur, such as a bright lemon colour, 
turning first to orange, then to red. In this case the more or less ripe fruit 
has many shades varying from green in the parts not (‘xposed to the sun, 
to orange and red. Tliis colour variation is due to a genetic factor w hich, a tthc 
time of ripening, determines the regular and immediate passage from green 
to red or orange. The most common colour cojiibinations are : — l) lemon 
and orange ; 2) green and orange; 3) orange and red ; 4) green and red. 

S(jme pepper plants have a purple pigment especially in the nodes and 
stern, but sometimes in the flowers and fruit. Before ripening this appears 
black. I/ittle is as yet knowm on the inheritance and genetic value of this 
character. 

To sum up, in all the species considered tlie eolcur of the fruit ti rds to 
be yellow or red. In the tomato and aubergine tbe colcair of the tegument 
is the fundamental character in selection and liybridisation tests. In the 
pepper plant various chromatic factors occur before the fi])ening phase, 
some of which are very similar to those of the aubergine. The pui pie co- 
lour occurs particularly in the fruit of aubeiginc. It is also common in 
that of pepper, but less marked in tomatoes. In each case it is very scaisi- 
tivc to the action of external agents. 

860 - The Cultivation of Cereals in Spain. — I. ouiNT.rNn.L.^, g., Cuitivatimi of Cer«, ;tis in 

New Castile, in Boh'-Un dcla Asociaoion dc A^ricultorts dc L'./’tfAa, Year X, Nu. IC)S, pp. f’ c 
84. Madrid, Eebnnr}', loiS. — 11 . CerkCEu.\, J., E.v,KTiinents in ihe Dry Fann- 

ing of Cereals in Spain, in Bokiin dc A .jicultura iecur\a y cooftovrica, Year X, Xo. iii, 
pp. 316-325. Madrid, April, 1918. 

I. — Cultivation or Cereals in Xew Castti.f, — Tlie great obsta- 
cle to an increased cereal production in this district is tlie climate (i). In 

(1) Sec R. July, 1918, No. 725. [hd.) 

[g5d-8i«l 
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the provinces of Guadalajara, Cuenca and Madrid there are frosts every 
)^ar from November to April or May: in that of Toledo, from November 
to March. During the last 15 years the minimum and maximum tem- 
pcfMures were —6.50 and +40.40 C respectively in the province of Toledo, 
-12.50 and -1-38.50 in that of Cuenca, —130 and +39.60 in that of Guada- 
lajara, and —14® and +40.5° in that of Madrid. The differences are, there- 
fore, considerable, and to these are added another unfavourable factor 

- snow during 8 or 9 months of the year. This accounts for the low yields. 
During the 10 years, 1903-1912, the average yields, inewt. per acre, were : 

— Toledo, wheat 6.30 (this average, which is very low, includes the yield 
of irrigated wheat), barley, 13.38; oats, 9.55; rye, 4.38; Cuenca, wheat, 
4.93; barley, 9.55; oats, 4,38; Guadalajara, w+eat, 6.56; barley, 8.36; 
oats, ^.66; rye, 7.44; Madrid, wheat, 8.36; barley, 13. 14; oats, 7.16; 
rye, 6.37. For the whole of New Castile the averages were: — wheat, 6.28; 
barley, ir. 53 i cats, 6.29; rye, 6.03. It is seen that all these yields are low\ 

On the other hand, rain is plentiful and well distributed— 361, 477, 
410, 417 mm. for the p^(>^^nces of Toledo, Cuenca, Guadak jara and Madrid 
respectively. 

There are three soil type.s in New Castile : — i) that from de<x:rnix>sing 
nK'ks, very sdicious with only 6 to 7 of elay, ancT containing only 
0-5 ^/ofl 5 ®/oo (the larger amount in the Moucloa district), 0.6 

of phosphoric acid, but up to of ]X)ta.sh ; 2) calcareous soil not used 
for crops; 3) soil derived from feldspatliic rreks with more than i ®/oo 
phosphoric acid, containing a fair amount of potash and nitrogen, but 
hea\dcr than the soil of class i. 

In the ex]x:ri mental plots of the Agricultural Station of Alcala de Hc- 
iiares the author found 12 to 14 % of moisture at a depth of 23 inche.^, 
and 9 to II % at the surface. There are also. hc/Wever, at the Station 
sandy soils nearly 5 feet deep, which, at 2 feet, have barely 5% of moisture 
so that plants can derive little from it. Ex]x:riments made at the Station 
showed tliat soil 5 feet deep and, if slightly heav)', 35.4 feet deep, is suit- 
able for cultivation (according to Widtsoe tlie requisite depth for sandy 
soils in tile United States is 9.84 feet). 

Judging by scientific observations and his own ex]x*Tience as a fanner, 
the author does not advise for the " Meseta Central (central table-lar.d) 
of Spain the dry farming methods usually recommended for dry soils, be- 
■ cause he obsera^d that in this district tb.cy dry up the soil instead of pre- 
serving its moisture. Instead he aihdses a single preparatory ploughing, 
as deep as possible, care being taken not to turn tlie sub-soil onto the surface. 

Tile most satisfactory fertilisers are pliosphalic and nitrogenous ones ; 
as a rule little potassic fertiliser is required. 

In \aew of the great climatic variations fro mone year to another it is 
impossible to lay down rules for the best time for sowing, but at any rate 
it sliould be sufticiently t‘arly to avoid injury from late frosts. With regard 
to the quantity (>f seed, in many parts of New Castile 187+. or more per 
acre arc used. Cultivation consists of one or two hoeings to destroy weeds. 

The author studies the different American wheats wliich, on the whole. 
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are adapted neither to the particular climatic conditions nor to the soil 
of New Castile. 

II. — Experiments on the dry farming of cereaes in Spain, — 
The author refers to the work done by Senor Jose Casc6n at the GraTija 
agrfcola ” of Paleiicia and by Senor QuinYanh^ea at the Miralcam^x) farm 
near Azuqueca, Guadalajara. The former concluded that the factor de- 
termining the quantity of seed to be used is not the nature of the soil, but 
the climate. At Palencia, where the average annual precipitation is 399 mm. 
the best quantity is 1.4 bushels per acre. With this quantity and good 
cultural methods the Agricultutal Station of Palencia obtained, as a nine- 
year average, 21.38 cwt. of wheat per acre, or 3,27 times more than the aver- 
age production (hardly 6.53 cwt.) for the whole of Spain (i). The amount 
of seed comiiionly used is excessive and sometimes exaggerated., 

For more that\ a century excellent Spanish agriculturists have tested 
and recommended sparse sowing. Augustin Cordero te.stcd it near 
Madrid on behalf of the “ Real Sociedad econdmica Matritensc ” and, in 
1771, obtained for wheat, using 0.92 bushels of seed per acre, 18.88 bushels of 
grain ; in 1772, with 0.74 bushels of seed, he obtained 21.88 bushels of grain. 
The seed was sown in lines in three rows with a s])ace of one unsown line. 
In 1773, also with sparse sowang, he obtained 59.27 bushels per acreof 
barley using 1.96 bushels of seed, and 43.18 bushels of grain with 1.4 
bushels of seed. The results of his experiments led him to recommend 
sowing in ^xjckets, four seeds to each, in squares l foot a])art leaving i line 
unsown to every 3. He based his calculations for the number of seeds to u.-e 
on the work of V.u,cArcee, who had already determined the number of 
seeds per unit of weight. In 1818 this method was confirmed and recom- 
mended liy Prof. Arias y Costa in his text -be ok entitled Lccctones dc 
AgtictiUura cxplicadas eii el Jardin hotdnico (Madrid, 1818). 

861 - Yields of Spring Grains in Illinois, — burlison, \v. E-, and allyn, o. ji., in The 

Univ&nily of Illinois, A'^ricnlluraJ ExpcrimeKl Station, Bulletin, No, 195, pp. 499-50B. 

Urbatia, TUinois, January, 1917. 

Spring grains form a large proportion of the crops produced in Illinois. 
Owing to the marked climatic and soil differences in the State, varieties 
suited to one district are not necessarily desirable in another. The exj^eri- 
ments described were carried out to determine the varieties best adapted 
to northern, central and soifthern liliiiois, as rej)resented by the experiment 
fields at Dekalb (Dekalb County) ; Urbaiia (Chanij:iaign County) : Fair- 
field (Wayne County). The mctliods of culture used were similar to those 
of the corn belt. 


(I) Awjffling to I’l'of. Mvkro {('<irso '^cniralc di A X'nl. II, p, i‘i2, Rnnu-, 

thf? avt'myc wheat yicM in Spain is 17 5 bushels per aorc. AeconiinK to Svfiot GUMI'.RSJNI'O 
Fernasdrz dela K 05 ,\<!nTin«thc last 20 years, on an aviTage about 10 of the 40 million ams 
of thf arable land rjf .Spain have b cii used for wln at, with an avi •mj't' antuuil yield, arcordiiu: 
to oflldalstai isties (which he onsiders higher than the act*ial yields), of over U5*/2 milli'ni 
bushels, or 13.17 bushels ixt acre {Revista de Moyiles, Year XEH, No. 992, pp. 338-339. Ma- 
drid, May x5, 1918). {Ed.) 
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Northern Illinois. — (Soil : brown silt loam ; rainfall : 33,64 inches 
per year) ; “ The rotation was chiefly maize, maize, oats, ami clover, but 
tests were also made with oats, spring wheat and barley in the rotation 
nuiizc, oats, spring wheat and clover. , 

Oats. — Of the varieties tested for 6 years Silvcrminc, Schoenen and 
American Banner gave the higliest yields with an average of 64.0, 63,3, 
61,1 bushels per acre respectively. Great American, Scottish' Chief and 
White KJrerson (Iowa 103), tested for 2 years only, gave very satisfactory 
Yields (70.8, 70.2 and 68.6 bushels per acre respectively). Tests made 
over 6 years with northern oats and home-grown oats sliowed that the first 
juoduced an average of 3,0 bushels ])er acre more than the second ; this 
difference is not sufficiently great to justify the extra expense incurred 
by shipping noithern seed oats. 

Spring wheal, barley, rye and cnirncr. — The te.sls with these cereals 
have been too limited to justify any conclusions as to the relative value 
of the varieties, 

Central Illinois. — (Soil: brown silt loam; rainfall : 35.76 inches 
]>cr year). — The croi)S vVere grown in two rotations, l) maize, maize, 
oats or otlicr spring grain, and clover ; 2) wheat, maize, oats and clover. 

Oafs, — The best varieties tested over a number of years were ; — 


Variety 


i Average yield I 
tbushels per acre) i 


Variety 


Average yield 
(bushels per acre) 


Sixty Duy (ii y^s.) 5S.1 | Irish V'^ictor (ii yrs.) . . . 49.9 

5 weilish .Select (6 yrs.) , . . ■ 5_|.6 •• Silvermiue (8 yrs.). .... 49.2 

Schoentn (9 yrs.) 51.1 jj Siberian (13 yrs.) 49.0 

While Bonaiiz.1 (12 yrs.). . . 49.9 jj .Aiiicric.'m B anner (13 Vis.) I ' 47. 0 


The most promising of the varieties grown over 2 years only were : — 
Great American (72,1 bushels per acre). Yellow Kherson (Iowa 105) (68.9 
bushels per acre). Big Four (68.8 bushels per acre), and Wisconsin Pedigree 
Ko. I (67.9 bushels per acre). 

Spring wheat. — This crop is not ever likely to become important 
in Central Illinois, though it offers jx>ssibilities, especially where there 
is a danger of winterkilling. The results obtained in 1916 w’ere : — Sjiring 
(a home-grown variety), 27.9 bushels per acre ; Durum, 24.6 bushels per 
acre ; ^larquis, 21.8 bushels per acre ; Red Fife, 18.3 bushels per acre. 

Barley, — Common barley, with a 5 ye^ir average of 40.1 bushels 
per acre, seems the most promising of the varieties tested. It is very 
simihu' to Oderbrueker, which gave a 4 year average of 38.1 Imshels per 
acre. The trials carried out so far arc, Ikavcvct, insufficient to give any 
definite results. 

Southern Illinois — (Soil: grey silt loam (m tight clay ; rainfall : 
4'^'25 inches ])er year). — Climatically southern Illinois is not w’ell adapted 
to s]>ring cereals, thongli, in favourable seasons, fair yields may be obtained. 
Texas Red and the early varieties of oats give better results than the late 
varieties. 

[ 8 * 1 ] 
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The bulletin concludes with a table setting out the characteristics 
of the varieties of oats tested. 

862 Researches on the Gases of Swamp Rice Soils, in India. - See No. 843 of tiiis 

Revim'. 

863 - The Recurvii^ of Milo and Some Factors Influencing It. connkr, a. b. am! 

Kakper, R.E., inTe.rris Agricultural Experiment Station, BxUktin'Ho, 204, 30 pp. 4. 

10 Tables + 13 Figs. Austin, Texas, February, 1917. 

Recurving or goosenecking " in niilo and certain other sorghums is 
undesirable on account of impracticability of harvesting the crop with ma- 
chinery, and the probable reduction in yields by loss of heads during the 
early stage of development. 

Climatic conditions at the Lubbock station, where experiments were 
conducted, were very favourable to the study of the fundamental cause, 
or causes, of recurving and the factors influencing it. 

Tallness or dwarf ness in the same strain is the result of lengthening nr 
shortening of the internode. Ko apparent difference was observed in the 
tenderness of the peduncle of different grain sorghums at similar stages 
of development . In every case noted the normal inclination of the j^dunck 
was toward the side of the leaf sheath opening. The removal of a vertical 
section of the back of the upper leaf sheath, hoWovet, always resulted in 
complete recurving of the peduncle in the direction of the opening, this fa vt 
indicating that the support from the leaf sheath alone controlled the dire'- 
tion in which the head inclined. Dwarfness in stature is associated with a 
high percentage of erect heads, while tallness is attended by a high percent- 
age of pendant heads. Rapid growth of the plant is conducive to tallness, 
while slow growth is conducive to dwarf ness. Root-pruning and consequent 
limitation of food supply increased the number of erect heads and decreased 
the number of pendant heads. Liniitation of moisture and food of indivi- 
dual plants, by reducing the feeding area per ])lant, resulted in an increase 
in the number of erect heads and a decrease in the number of pendant heads. 
!^Ieasurcmeiits of internode and sheath lengths in both inilo and kafir have 
shown that while the internode varies wide ly under diflerent environmental 
conditions, the sheath length remains quite stable. A shortening or a length- 
ening of the- internode without a corresponding change in the length of 
the sheath results in the sheath s overlapping the internode in varying de- 
grees when the same plant is grown under different conditions. Long over- 
lapping of the slieath undoubtedly lends support to the stem, including the 
peduncle, while a short overlapping of the sheath lends correspondingly lit- 
tle support. The removal of the inrollcd sheath tip before any part of the 
head appeared resulted in increasing the percentage of erect heads. L- 
seems conclusive tliat in milo a tightly inroll eel upper leaf sheath tip 
influences the position of tlie liead. Plants of tall stature show^ed a long 
inroll, as compared with dwarf plants, and long inroll of the upper sheath 
seems to be associated with a large number of pendant heads. 
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864- Important Root Crops of the Philippines. — Kingman, i*'. c. AruiuoRYLAND, K. d., 

in The Philippine A'^ricultural Rcvieio-, Vol. X, 'So. <j, pp. 410-43:^. Manila, 1917. 

The following plants are largely cultivated throughcut the Archipelago, 
usually as secondary crops. Their produce is on the market all the year 
loiiiid, and though the total production is unknown, they play an im- 
portant part in the food supply of the population. 

Ginger. — It is of good quality and consumed entirely locally. Be- 
sides Zingiber o^cinaJe 4 other varieties are cultivated. The yield per acre 
is from 477 to 7.16 metric tons of roots which lo.se 70 % of their w'eight 
wlieii dried. It is sold coated or uncoated and scTa})ed (dfcc(>rticated when 
fresh and dried ; this is white ginger Ginger ale is made from a 
water extract of dried ginger root mixed with sugar, lemon juices, and 
yeast. 

Arrowroot. — Althoui^h all the different species used in the manufac- 
ture of arrowroot (Marunta anmdinacea, M. nohilis, Manihot uiilissima 
[cas^,a va], Canna Achiras, C. edulis, C, fiaccida), excejjt Marania nohilis 
and Canna Ackiras, arc grown in the rhilippincs,onl3'flf«raw^rt anmdinacea 
and Tacca pinnaiifida arc used largely. The former occurs wild in some 
localities. Under favourable conditions it yields 4.98 metric tons of roots 
per acre, which, with the local, crude processes of manufacture, yiedd 15 % 
of starch. The latter plant grows wild, especially near the coast. 

Cassava. — There arc many varieties in the Philippines, both bitter 
[Manihot utilissima) and swa^et [M. Aipi=^ M. pdmaia], but they are not 
named. The average yield per acre is at least 9.95 tons of fresh roots con- 
taining 25 to 30 % of starch, 80 % of \vhich is extracted by modern 
methods. Cassava docs best in sandy soil, alone, at intervals of one year, 
in squares, or with a legiiminouscrop (cowpeasor inungos, etc.) between the 
lines, which should then be 5 feet apart. All the roots (sweet and bitter) 
contain hydrocyanic acid, wliich is removed by washing, drying, roasting 
or prolonged boiling. The roots are best for human food between 6 and 
9 months after harvest. 

SiNCAMAS [Pachyrehizus erosm — P. iinpilatns). — A Tveguniinous 
vine, which has beemue acclimatised and grows wild in the Pliilippines. 
It is propagated from seed sorvii s]iaTsely in row's about 23 inches apart, 
allowing from 15 to 20 seeds to the metre (3.28 feet). The plant matures 
completely in about 2 years, but is harvested 5 or 6 months after s(rwing, 
i. e.. when the root, whieli is the edible part, is still tender and not yet 
fibrous. The yield is about 6 tons iier acre. 

KtjvPhant Ear Plant [Colocasia esadenium — C. antiquornm) , known 
locally as ‘‘ gabi The edible part is the starchy, acrid stalk, or corni, 
tile acri<l constituent of w^hicli is reiiio3vd by boiling. ' Tlie awrage yield 
is about 23 cavans (46.86 bushels) per acre. 

Some years ago the Bureau of Agriculture of the Philippines made a 
collection of 21 s])ede5 and varieties of gabi, most cT wliicli liad to be dis- 
carded because of their liability to futigoitl diseases. 

Sweet potato [Iponwca Batatas). — The sweet potato is known in 
the Pliilippines by tile Mi'xicaii name of " Caniote untler wdiicli it W’as 
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introduced centuries ago. T)iere are several good-producing native varie- 
ties, but none of them are equal to the best varieties imixuted from North 
America, the best of which are New Jersey Yellow, known locally as Mo- 
mungan, New Jersey Red, and California I^arge White. The second variety 
holds the record for productivity, having yielded 256.78 cwt. per acre. 
In the Philippines the sweet potato is propagated by cuttings from young 
Aunes or, in sandy soil, by planting whole or half j)otatoes. When trans- 
planting the plants are placed in the centre of the ridges (flat-ground plant- 
ing gives low yields and bad-shaped roots, as was shown at the Singalong 
Agricultural Station). The best time for planting is towards the end of 
the rainy season, but if irrigation water is available the potatoes may also 
be planted during the dry season. Cultivation consists in working with a 
cultivator, followed by hoeing ; it is rarely necessary to repeat the process. 
The most common diseases are mosaic disease, due to physiological causts, 
and rots of the tuber during storing. The most injurious insect is Cylas 
formicarms, which lays its eggs near the collar. The larvae bore holes 
in. the root, where they pupate. Control measures consist in early har- 
vesting, rotation, and the burning of all root refuse. 

Yam. — In 1912 the Philippine Bureau of Agriculture collected 116 
species and varieties of the genus Dioscorea from all parts of the Tropics, 
and cultivated them for several years. The 96 which became acclimatised 
were subjected to a complete chemical analysis, and to growing and feeding 
tests. Only 34 (10 varietic.s of D. fascicidaia, 18 D. sp., i D. Daemonii 
4 D. alata, 1 D. aculeata) were considered adapted to PhiUppiue conditions. 
These are being propagated for distribution purposes at the Agricultural 
Station of Lamao, Bataan. 

D. fascidiJata grows wild in some parts of the Philippines. Piopagatirni 
is by tubers or crowns of tubers in lines 2. 36 to 3.28 feet apart at distances of 
3.28 feet ; trellises are erected later. The roots are harvested 7 to 9 months 
after planting. The production isecjiial to or better than that of the best 
varieties of sweet potato ; some of the larger varieties yield nearly 23 metric 
tons ].er acre, but as they are difficidt to harvest they are rarely grown. 

A table is given showing the results of analyses marie by the Bureau 
of Science of Manila of the roots of 96 species and varieties of Dioscor-^a 
grown in the Philippines. In most cases the tubers weigh about 500 gni. 
and contain about 70 % of water, 0.2 % of ether extract, 0.3 %of sacchar- 
ose, 0.4 % of reducing sugar, 2 % of protein, less than i % of ash, about 
20 % of starch, less than i % of fibre, and alwut 5 % of undetei mined 
substances. 

865 - Cotton in Algeria in 1917 (i).'-*Tr.\but, ill Coml^rs n-ndns dt.s tk i' Aaultniit 

d' A'lriCHlture dc France, Vol. IV, Nk. iC, jip. 512-513. i'lnii;, May S, 

Owing to the difficulties of the present times cotton growing in Al* 
geria is still localised in the Orleaiisville and Or aide districts, NeverllK- 
less, very good results have obtained. The only variOies cultivate] 

(i) Ste k. Vtarcli, N'n. 21 3 - 
[S€4-8CS] 
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are derived from Egyptian cotton and the product, which is very good, 
commands iiigli prices. 

Two varieties selected by the Botaixical Department from seed from 
the Yuma Station, California, have given good results. 

The Yuma " variety,' selected from yielded at Orleansville 

16.9 cwt. of raw cotton per acre. Under the same conditions Mit Afifi 
yielded i 3-5 cwt. per acre. At present prices a yield of 13.5 cwt. gives fibre 
worth i‘56 per acre. No other crop can give such good result.^ in the 
Chelif plain. 

At the Ferme-blanche Experiment Station the best results were obtained 
with a variety called temporarily “ California*”, which proved there 
superior to Yuma, especially in earliness. This vaiiety seems well ^.uited 
to the soil and climate of North Africa. 

For some years Egyptian planters have suffered much loss through 
injury done by the larvae of Geleichia ^ossypiclla, which attacks the pods. 
The larvae hibernate in the seed and may be carried in it. As disinfection 
exiierimcnts with the seed gave unsatisfactory results, it is most important 
that no more seed should be imtx)rted from Egypt. At present sufficient 
Selected seed is produced in Algeria to meet the local requirements. The 
Co-operative Society of Orleansville, the Cotton Association of Oran and 
the Ferrae-blanc])e Experiment Station at Habra, are in a position to 
supply all the demands for seed in Algeria, Tunis and Morocco. 

S66 - Lint Percentage and Lint Index of Cotton and Methods of Determination ; Investi- 
gationsin the United States, — SIeloy, G. S., in the U. S. Departmint of a i^ucuUure, 
BulhHin No. 6^4} pp. + 2 Fi}(s. -j- 4 PUucs, tVashinpton, Janiniry iS, 141^. 

The danger of diminishing the vitality and earliness of varieties o- 
cotton by breeding those with undesirable eharacters by over-emphasis- 
ing the percentage of lint as a measure of their comparative values was 
pointed out in 1908 by Mr. 0. F. Cook (i). It has been suggested that 
instead of the percentage of lint only, the weight of lint ginned from lOO 
seeds should be used as an additional standard for judging varieties. 
This standard of comparison was called the lint index. Subsequent ex- 
perience has shown not only the desirability of using this standard, but 
has also led to improved metliods and apparatus for determining the lint 
index and the lint percentage in samples of seed cotton used by selectors. 

The lint percentage is the ratio between the weight of the fibre and the 
weight of the seeds from which the fibre is ginned expressed as a percentage 
of the uiiginned seed cotton. The buyers of seed cotton were the first 
to use this lint percentage. It should be very carefully used if adopted 
hy breeders and growers as a UTeasure of the comparative value of varieties 
us it is misleading unless used in coiinectioii with the lint iiulcx. 

An increase in the lint percentage may be due entirely to a reduction 
in the size of the seed without any corresponding reduction in the amount 
of fibre, and vice-versa. 


(i) Cook, O. 1*., in Jud^int: Cnltoii Vnrittits hy l.iiU JVnnita^iF. I'lti. 

t.r., Bur, piinti huiuslry, Chi. N*' ii, iip. J 6. UfoS, {Anlh<'r), 
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The lint index is n measure of the abundance of the fibre rather than 
the measure of the ratio between the weight of the fibre and the weight 
of the seed, as for the percentage of lint. 

The lint index shows the number of seeds and consequently the number 
of bolls, producing i lb. of fibre. The number of seeds and bolls required 
to produce i lb. of fibre is constant for all varieties of cotton having the 
same lint index regardless of the percentage of lint. 

An increased lint index corresponds to an increase in the weight of 
the seeds and reduces the number of bolls required to produce i lb. of fibre. 

The lint i n dex is an important factor i n t he cost of production of cotton. 
An increase of a single gram in the weight of fibre per lOO seeds, without 
any change in the lint percentage, reduces the labour of picking cotton, 
thus increasing the amount picked by each worker. It is essential that 
a planter should know the lint index of a variety as well as the li nt percent- 
age when ch(x»sing a variety to be planted. 

]\IE*TH0DS for determining the I/INT index and the seed weights. 
— *\fter having weighed a standard sample of lOO gm. of seed cotton and 
detenuined the percentage of lint, which is the actual weight of the lint, 
the lint index and the weight of lOO seeds are obtained by the followinj^ 
formulae : — 


Pererntc^^e of lint 
Number of seeds in sample 


X too = lint index. 


Percentage of s<cd 
Number of seeds in sample 


X too = weight of loo seeds. 


The lint index may be determined as follow^ : — lOO average seeds 
fairly ginned are weighed on a sensitive balance, or still better, the average 
weight of two lots of loo seeds is determined. The following formula 
may then be used : — ' 


Weight of 100 seeds 
Percentage of seed 


Xlint peicmtage = lin1 index. 


A method is described by which the lint index and the size of seeds of 
a variety of cotton may be determined without a balance by means of 
tables given in tlie bulletin. A description is also given of a balance for 
the direct reading of the lint percentage. This balance is on the market. 


867 - The Cultivation of Gombo as a Textile Plant; Experiments in Mexico. •- La A’o 

visia Or^ano oficial dc !a Dircccion dc A-riculUira, SecrcitiHa df Ai;ti<;nlUoa y 

Fomcnlo, Vul. i, No. lo, pp. 398-400 -f 2 Pigs. Mexico, January 1 5> ^ 018. 

This paper contains the results of experiments carried out a few years 
ago by Sefior T. E, Martinez at the Agriciittural Station of Villa Heimosa, 
Tabasco, of which he was the director. 

Gombo or '' chimbombo ”, as it is called in Mexico, includes two st)c- 
cies, the dwarf Hibiscus abehnosekunt and the giant H. esculenium, which, 
in hot climates, reaches a height of nearly 10 feet. 

This Malvaceae is very strong and adapts itself to the most varied 
climates {it only suffers from hard frosts) and to all soils. It does 
best, however, in sandy humus soils wliicli have not long been cleared 
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of trees and in alluvial soils. In w.um countries it can be soWii throughout 
the year, in temperate countries in spring and summer. As the tegument 
of the seed is hard it is Well, if possible, to irrigate before sowing, otherwise it 
is best to wait for the period following the first rains. If gombo is cultivated 
especially as a vegetable, i. e., for its green fruit, it should be sown in lines 
() ^ feet apart with 3 feet between the plants ; if grown for its fibre these 
distances should be reduced by half. The only cultivation needed is hoeing. 
The plant begins to bear fruit 2 months after sowing. If the fruit, espe- 
cially the first, is cut as soon as it forms, the plant develops better and in 
(1 months grows to a height of 10 feet or more ; it should then be cut and 
not left till it los^s its fine texture and sheen. The stalks, cut and put 
up in bundles, are macerated for 8 days; if possible the water should be 
renewed and the bundles washed frequently ; finally they are rinsed in clean 
or soapy water and laid out in the sun to dry and bleach. 

An ordinary sized gombo plant yields from 50 to too gm. or more of 
clean fibre, corresponding to ii to 16 cwt. per acre. Before macerating 
the stalks the capsules are collected ; the seeds obtained (4 to 8 cwt. per 
acre) yield an edible oil and a cake which may be used either as a concen- 
trated food or as a fertiliser. Roasted they are used as a substitute for 
coffee. The tender fruit is prepared in various ways ; cut in slices and dried 
in the sun it keeps till winter. The wood of the stalk and the fibrous cover- 
ing of the capsule are excellent material for paper-making. The leaves 
and tender parts of the plant, if ensilaged, form excellent fodder for cattle ; 
dried naturally they may sen^e as a substitute for tobacco, for they 
resemble it in a])pearance and when burning have almost the same smell. 
S 63 - Results of Growing Sweet Sorghum in Piedmont, Italy, — jacomexti, g.. in C; o- 

HiiM a yicohi, Or;i;-no U^kuilc di'}rAss'<citfzioiu: A^ruria War XXIII. Xi>. 

p. I j -r 3 Fi.i;s Tariii, May i6, lOi-S. 

The author grew sweet sorghum at Villafranca Piemonte (province 
f f Turin). On a plot 45 % sq. yds. in size he obtained, as an average of 
several years, 220 lb. of stalks and 22 lb. of seed. The 220 lb. of stalks 
yielded from 90 to 120 lb. of juice, and from 99 lb. of juice were obtained 
from 15 12^0 17 % lb. of sweet syrup. The author recommends the cul- 
tivation of this sorghum in Italy, especially for the preparation of the syrup 
for home use (simply by concentrating and remo\-ing the scum). 

809 - Plants Suitable for Papar- Making in South Africa. -Eeiohtox j.. in Th South 

itricitn Journal of Science, Vnl. XIV", N<;. 6 , pp. 257-28;}. Cape Town, Jannan’, ioiS. 

Soutli Africa can furnish large quantities of Tambookie grasses {An- 
dropogon spp.) suitable for making paper pulp. Samples of such paper, pre- 
]>ared by Bertrams, Limited, of Edinburgh, were quite satisfactory. The 
commonest Tambookie grasses arc d. hirtus, growing to a height of from 2 
to 3ft., and A. Nard^cs, growing to a height of 5 or 6 ft. The former species 
is common throughout South Africa, while the latter occurs in patches 
adjoining forests and in moist places. 

Cyperm iextilis and C. hexavgu!an\ common Jiear rivers and wet locali- 
ties in South Africa, produce a very’ strong paper ; 5 to 10 % of their pulp 
mixed with Tambookie grass pulp produces an extra strong paper. 
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Among other plants suitable for paper-making are : Sanscvieria thyr- 
sijlora, an iiiiclerbush plant common in the eastern regions ; Fleur ya pedun- 
cidaris, a nettle commo!i in moist places; Agave atnericana, introduce d 
all over the country ; maize cob Imsks and plantain fibre. 

870 - Investigations into the Autumn Growth of Fruit, in Italy.- manare si, angeui, 

in li Collivatore, Year LXIV, Mo. 0, pp. 160-183, and No. 12, pp. 246-248 *f 1 Diagn^n]. 

Casale Monfeirato, 1918. 

The experiments described were carried out by the author in an orchard 
at Imola planted in 1903 with pears [Curato and Bergamotia Esferen varie- 
ties) grafted on quince, with apples (Reineitc, Belle fleur jaune, Rosa romana, 
Garofana. Rosmarina varieties), grafted on doucine aneP quinces {Van Dc-. 
mon and Geante de Vranja varieties) grafted on stock sprung from seed. 

The author sumfnaiises the results of his invstigations carried out to 
verify the studies of Riviere and BAiLHACHEin France (i) andof Whitk- 
hOUSE in the United States (2), according to whom winter pears, like 
apples, grow most during the period immediately preceding harvest. 

1) The volume (and, naturally, the circumference as well) inercasts 
till a little after mid-October for winter pears, till after iiiid-Kovember 
for late apples. Quinces are intermediate bctw^eeii the tw^o, but resemble 
pears rather than apples. Consequently it would be W’ell to bear these 
facts in mind when gathering these fruits unless other circumstances make 
an earlier harvest preferable. 

2) The development curve of these' fruits shows clearly that , contiiury t o 
the results obtained by the above mentioned workers in France and America, 
growth decreases as the season advances. 

3) The specific weight of these fruits continually decreases during the 
last weeks before they fall. 

4) The growth of the fruit depends on their more or less favourable 
situation and the number of fruits on the branch or on the plant. 

S71 - The Common Honey Bee as an Agent in Plum Pollination.— hendbkkjon, 

A,H.,in the ot A :r!a'Jinr:, A ;rii'u}!Hral ferir hOn/ioff. 

BuihUifi No. 291, •{>0. 213-236-^ 13 1 ‘igs. Uerkeky, January, 1918. 

The results of these experiments, which are a continuation of those of 
the preceding year (3), may be summarised as follows : ■ — 

The average yield per tree of French (Agen) plums was increased by the 
use of bees in the orchard, but there was no increase in the yield of the imper- 
ial variety. The percentage of setting was greatly reduced for both varie- 
ties svhen all pollev.-cairpng insects w'ere kept away from the trees. The 
percentage of setting in a French plum tree enclosed in a tent of mosquito 
netting with wooden supiwrts alone or with an Imperial tree and a colony 
of bees was higher than the orchard average for the variety. An Imperial 

(i) G. RrvifeREanU G. B.ulh.^CHE, Etiich' suVracrroissetncntdit volume dtsfiuits U' • 
dc ia Societe nat. d'Hoi-Hcullwc dc i'rance, December, 1917). — {2) \V. E. W’niTEnorsE. A 
Study of Variation in Apples During the Growing Scafon (Of^cen Bn}l. 134, 1916, 3-1 ' 

[Author). — .'3) Sec R. Jure, 1918, No. 649. (£</.) 
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tree gave a good crop wheii alone in a tent with but a slightly higher 
viekl than the orchard average wdien enclosed with a French plum tree and 
ixes. The French plum tree which had given a heavy crop in 1916 when 
t'liclosed in netting with bees, gave a very light crop in 1917 when left free. 
A plum tree which had given a small crop in 1916 when under a tent alone, 
gave, in 1917, percentage of setting which was satisfactory although be- 
low the general orchard percentage. Both the Imperial trees wdiich had 
given a small yield in 1916, gave heavy crops in 1917 under open orchard 
conditions. The percentage of setting of the French varieties was in 
inverse proportion to their distance from the Imperials. 

The results of the two year's work led to the following conclusions: — 

1) Bo til French and Imperial plum trees set better if hives are jilaced 
ill the orchard during the flowering |>eriod, provided the trees are in nor- 
mal healthy condition. 

2) If there are no bees in the orchard the percentage of setting of 
these varieties may be low. 

3) The French plum does not absolutely require to be interplanted 
with the Imperial, though such interplanting may prove beneficial to both 
Varieties. 

->72 - The Mulching of Orange Groves in California and its Effects. — Sc t No. ofihi.'s 

Riv:ai\ 

>'3 - The Chasselas x Berlandieri 41 B. Vine in Sicily. — palxshn, f,, in Lc Ptoms 

<i.yic->}c il vii’cnlc, Year XXXV, Xn, i6, pp, 367-36'!. Montprllii r, A};ril 21. lOi-S. 

For some years Sicilian vino-growers liave re -constructed their \'irie- 
vards with two stock only: — Aramon X Rupcstris Ganzin No. l and, 
by, preference, Rupestris du Lot. They should realise that other hybrids 
mav bo used many of which, especially those of Berlandieri, are superior 
to Rupestris du Lot under certain soil conditions. 

One of these, little known and little used in Si lily, is Chasselas X Ber- 
iaiidieri 41 B, a hybrid created by Mill.ardet which was successfully 
used in reconstituting the Charent^ uneyardiii France, in a district wlk-re 
there is a predominance of tertiary linKstonts, which are most apt to cause 
ihlorosis. Under tliese very difficult conditions of growth the most reli- 
•ible and satisfactory reconstitution of these vineyards, planted with 
Foilcblanche. -which give the best cognac of world-wide fame, was obtained 
witli 41 B. 

Chasselas X Berlandieri was not readily used in the foremost Sicilian 
experimental yards because there were numerous pln'lloxera growths on 
its roots and its resistance in the Sicilian climate was doubted. Time, 
however, has show’ii that in spite of its susceptibility to phylloxera it is suf- 
rlciently resistant. The author has never seen it die cither in stock plan- 
tations or even in the oldest experiment fields. He considers it a stock 
wliich ifiight be advantageously used for reconstituting Sicilian \uiieyards 
h' it is judiciously employed and adapted particularly to the conditions it 
prefers. It is especially suited to very calcareous soils with marh’ sub- 
soil. In the vSicilian climate it resists well in soils containing So to 90 

[87 1-81 S] 



VINE GROWING 


95 ''' 

of lime. The author has also observed it in very good condition in cal- 
careous loam and even in sandy loams where clay predominates without 
any trace of lime. It should not be used in arid, poor soils and those rc- 
taiTiiiig an excess of water which are cold and wet in spring. The soils 
which suit it best are those which warm rapidly but have a cool sub-soil. 

It did well ill the Marsala experiment vineyards in ground with rich 
calcareous marly sub-soil, but failed in dry soil the sub-soil of which con- 
sisted of arid calcareous tufa. Excellent results were obtained with it in 
the experiment field of S. Giuseppe Lata, on the estate of Prince Campo- 
RIJALE in calcareous loam, and it also does well in the stock yard of the 
Royal Nursery of American Vines in the Luparello district, in rather heavy 
sandy loam. 

Chasselas X Berlandieri 41 B is very satisfactory for budding and has 
a good affinity for most of the local vines. It is one of the plants most 
resistant to bramble-leaf disease. 

8 74 - The Influence of the Stock and Other Factors on the Quality of the Wine : Ex- 
periments Carried Out in Sicily. ~ p.iulsex, f. and Maggioni, n., pp. 47 4- 3 Tables 

4 Diagrams. Palermo, 1915. Abstiaet in Lo a\:ricolc ct Year XXXI V, 

Nns. 42 and 43. Montpcliier, 1917. 

The results of comparative ex].)eriments carried out at Marsala from 
1907 to 1912 are given : — 

1) The quality f)f the wine depends in part only on the scion and the 

stock and much more on other conditions which are quite inde^xmdeut of 
the grafted vine - good or bad seasons, soil conditions, date of harvesf . 
condition and quantity of ])rodiice, etc. It is a charac'ter, therefore, due 
parth' to internal (intrinsic) and partly to external (extrinsic) conditions 
or due to the eimronment in and conditions under which the vine is cul- 
tivated. ^ 

2) A high yield is not always proof of an inferior quality [uoduce ; 
on the contrary there is .sometimes no connection between quality and 
quantity in the case of very productive stock planted in fresh and 
fertile soil. 

3) The dificrcnces in the alcohol degree of wanes due to variations 
ill w^eather condition from one year to another, are very marked and range 
from a minimum of 1.3° to a maximum of 3.40, according to the quality ot 
the stock, but are much less in dry years (1.5*^) than in wet years (2.60). 

4) The differences in the alcohol degree, due to variations in soil au: 
less marked than the preceding ones, and range from a minimum of 0.3° ti> 
a maximum of 1.3°, according to the stock. The limits within which these 
variations occur are the same in dry^as in moist soils. 

5) Differences due to tile nature of the stock are still less marked and 
do not exceed an average of ^/joof a degree. 

6) Such variations in the alcohol degree of one stock or another may 
be obscured by other components of the wine, .so that they are hard to 
tect by the taste. 

7) An aver^ige of four years of experiment shows that the varioiu 
stock may classed in the following decreasing order with regard to tlu 
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quality of the produce 420 A, Aramon X Rupestris 1202 and 17-37 
(both of the same degree) and Rupestris du Lot. 

8) The stocks which gave produce of the most constant quality and 

quantity were 17-37 4^0 A. As a rule these are vines of average yield 

and vigour, earlier or less sensitive to seasonal influences and various other 
factors. Aramon X Rupestris, Rupestris Gu Lot, and 1202 gave irregular 
produce, though with a high alcohol dtgrte, especially tbe first two. 

9) The difierences from one year to another, and even in the same 
year, between the yield of Grille and that of the native Aunes grown in the 
Marsala district, arc very marked, even when the plants are grafted on the 
same stock. 

10) The quality of the produce, within certain limits at least, is in 
inverse ratio to the drought-resistance of the stock, their vigour and the 
delay in the ripening of the grapes in moist soils or wet years, and vice 
versa. It improves in proportion to the lateness of the harvest, and is in 
accordance with the facility" with which the \dnes adapt themselves to 
very calcareous soil. 

What is the practical importance of the variations produced by the 
scion on the different stocks, and how can they be combined with those pro- 
duced by environment and other known causes so as to produce the best 
results ? First of all it is possible to obtain with grafted vines wine of 
excellent quality even surpassing that of the wines obtained in the past ; 
the same applies to yield. 

There are many causes acopunting fc>r differences in the quality of the 
produce — larger productive capacity of native vii.es grafted on American 
ones, earlier development and riper grapes, more cartful selection of the graft 
cuttings and the native varieties, simultaneous and concerdant action of 
the variations caused by the scion with that of the other factors, or of the 
compensation between the effects of the scion and these of other causes 
acting in the opposite sense. 

Grafting on American \dnes is- an eflicieiit nicthcd of regulating the 
vegetation and yield of the vines. All dtpei:ds on a choice of a scion which, 
without prejudice to the yield and life of the plant, devclrq s bt st the desired 
qualities. 

On the other hand, however, experience has shown that the yield of 
no stock is positive, but only relative, according to the year, nature of the 
soil, etc. Therefore, whereas on one hand prefcTcnee should be given to 
certain stock which give a high yield of the best quality fruit, it would on 
■the othe^hand be w'cll to be able to dispose of several stock to take advant- 
age of the character of each, according to the year. The system of planta- 
tions of mixed stock and that of cultivating too many different varieties 
of native vines which, though they produce well arc net to be recommended 
for quality, is to be condemned. At Marsala such varieties should be 
limited to Grillo and Cataratto ; only in special cases should Catanese and 
Damaschino be used. ’ 

• Many Sicilian vine -growers have been too easily led to favour Aramon 
.X Rupestris, a stock W'hich certainly has undeniable advantages, amongst 
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wMch is the very important one of giving very high yields^ but which for 
various reasons should not form the sole base of reconstitution or the risk 
of making a serious mistake is incurred. In reconstitution more inipoit^ 
ance should be given to the Berlandieri hybrids^ hitherto little used as com- 
pared with Aramon X Rupestris, but for which a great future is in store 
by reason of their characterislic qualities and, above all, the excellent 
and regular yield obtained from native vines with them. Of these may 
be specially recommended 420 A, 17-37, 34 E. M and also 41 B, to which 
may perhaps be added in time other good hydrids obtained in Sicily hy 
Paulsen, RugIgEri, and Grimaedi. 

Another stock which has given excellent results in the Marsala district 
is Mourvedre X Rupestris i 202, especially when grafted with Grillo, not 
only by reason of its luxuriant vegetation, but also because of the higls 
alcohol degree and fineness of the wines made from it. 

The system of using a single stock, even in the case of the quality, has 
been, and always will be, a great mistake, as great, or even greater, than 
that of mixing many different vines. 

From a- point of view^ of wine-making, the authors found that at Marsala, 
beside the typical liqueur, it would be possible to produce an excellent, 
almost colourless white wine, 'alcoholic, but of an acid and slightly tart 
flavour. This is obtained especially from Grille grafted on Aramon X Ru- 
pestris or other late-ripening stock. Such wine would be valuable in the 
export trade. To make it, apart from the use of the varieties mentionce 
above, it* is only necessary' to subject the’X^ine as little as possible to the 
action of air and heat, which are the tw’o essential factors in the manufac- 
ture of Marsala. These conditions may' easih' be obtained by' bottlinc 
the new' wine W'hen a few months (fld, after decanting it with a pump tc 
avoid contact with the air, closing the bottles hermetically and keeping 
them in a coldish cellar. If this is not done, in time the wine changes colour 
and flavour, acquiring the charactensof Marsala whtliout any special process. 


TIVK STOCK AND BREEDING. 

875 - Observations on Abortion Disease, in the United States. — Schroeder. e. c 

and Carrox, W. E. (Bethesda, Md., Experiment Station, Bur(an of Animal Industry. 

U. S. Department of Ai^iculturc), in The' Jomml of AKficnlinnil Resenfch, Vol, XI. 

Nn. I, pp. 9-16. Washington, April 2, 1917. 

As far as the writers have been able to learn in their wide (^crience 
with the disease, the abortion bacillus is an obligatory ])arasite. It may 
live and retain its virulence for a long time in infected material expelled 
from the uteri ()f infected cows, but no datp are available to support the 
belief that it can maintain itself nr multiply under natural conditions as a 
saprophyte. Hence, the chronic persistence of the microparasite in the 
bodies of infected cows is probably the most important among the causes 
responsible for the propagation, the perpetuation, and wide prevalence of 
the disease. 
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The favourite habitat of the abortion bacillus in tlie bodies of cows is 
the udder, and the uddcr is seemingly its only habitat in the bodies of 
iiornpregnant cows. One cow under test for 7 years gave abortion bacilli 
continuously in her milk. The bacillus was never found in the milk from a 
cow unless both her milk and her blood serum pos^ssed agglutinating pro- 
perties for it, but repeatediy cows were found which reacted, but the bacilli 
were not found in the milk. By experimental inoculation of a cow, the 
iiutliors were able to demonstrate that the bacilli passed from the udder to 
the uterus. They believe that the abortion bacilli in ingested milk do not 
penetrate deeply or abundantly into a calf's body. 

576 Contribution to the Study of the Mortality cf Calves ; Coli- bacillary Broncho- 

pneumonia. '-C ominotti, I.. (StiizioiK- gptrijiK-rtak per k- Malattic intettive del fce- 
stianu- in IMilano), in l.a CHnicu i ctcrinai'ui, Vtar 7,pp, 167-173. Milan, Apiil 15. 

Under the general term of mortality (" moria ") of calves various 
morbid forms are included that are classified differently by various authors. 
The predominating form is, however, coli-bacillosis, though it appears 
under different clinical, anatomical and pathological aspects. The appended 
observations Were made by the author during protracted researches. 

Coli-bacillosis of calves may develop under the clinical anatomical and 
pLfthological form of an acute broncho-pneumonia. 

The articular form of coli-bacillosis may, in certain cases, represent a 
com[)lication of the septiccemic form of uncertain course, owing to a 
secondary pifectioii by common organisms. 

Badmnm coU may cause nodular formations in the liver of calves, 
as was observed by L.ynger for a bacillus of the sub-group Enterifidi^ 
Pamtifo B., and by ValLeIE in pseudo-tuberculosis of calves. 

577 - Method for Freeing Pigs from Lice, ciuicakh c Qmuuu'i. vui, xvii, no.i. pp. 13- 

13 — : Jviu I'.mli.i. J.Tmiary 15, kuS. 

The following mixture is recommended for destroying lice and all ecto- 
parasites of pigs : oil (any quality) 1.75 pints ; paraffin 0.S8 pints ; essence 
(if turpentine 0.44 pints; about 2 gallons of hot w'ater. This preparation 
should be applied twice at an interval of ten days. When breeding on a 
large scale baths should be constructed, or it may be applied by the pigs 
themselves by means of special apparatus (one is sufficient for 250 ani- 
mals) consisting of a support firmly fixed into the ground against which 
the animals rub themselves, surmounted by a vessel containing the mixture 
ami fitted witii valves which open when the support is slightly raised by 
the i)igs rubbing themselves. The sties must also be disinfected. 

87S - On the Hereditary Transmission of Rabies (n — i. i..\xfr.cxchi, A.anO Ixkzu v.. 

Tr.uisnu>>iun of the ViniF of Rabies from Mother to Toetus, C.imiptfs rendu? SifUti'i-' 
(/<• la Socie'e dc Biologic, Vol. I.XXXt, No, .S. pp, 306-308. Paris, April eS.n'iS, — 
11 . RumuXOUk, r., On the Possibility <it Conccptioual Rabies. 

I. — The authors record a new case of the transmission of the virus of 
Fiibies from ihoIIkt to foetus, observed in a bitch which had lived for some 

II) Sve A’., .\pril Nil, .(13. [I'.ii.) 
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time in contact with a mad dog, 6 months before conception. At the post- 
mortem, Negri corpuscles were found in the region of the cornu of the 
brain ; the biological test (injection of dilute marrow in rabbits) gave posi- 
tive results. This proves that the virus of rabies in the blood-stream can 
pass the placental filter and infect the feetus. 

II. — The’ possibility of conceptional rabies presupposes the presence of 
the virus of rabies in both the sperm and ovule. Tor this reason the au 
thor sought for it in the contents of the seminal vesicles, in the testicles, 
and in the ovaries of rabid guinea-pigs. The results were always negatixe. 
The author concludes that conceptional rabies does not exist and that all 
the cases of inherited rabies are to be traced back to placental infection. 

879 - Studies on Sarcoma in Chickens. *- Iaelons. B,, in CompU^ reftdas des Stances de in 

SociM dc moJo-ie, Vol. ENXXI, No.. 7 , PP- 327-3^8. Paris, April 13, 1918. 

The author first studies the spread of sarcoma virus through the chick- 
en's organism. The virus enters the blood. The serum of an infected 
chicken (prepared either by coagulation or by centrifugalisation of freshly 
drawn blood) injected into a new chicken in amounts of i cc. reproduces 
sarcoma with the characteristic fusiform cells, if the chicken show- 
general sarcoma tosis of the peritoneum the vitus passes into the ascitic 
liquid. 

The increase in the virulence of the serum of infected chickens 
kept 10 days in the incubator at 37® C. was then studied. Under these 
conditions the serum was four times as virulent and reproduced lesion- 
in a fresh chicken when injected in quantities of 0.25 cc. *The authoi 
does not believe this to be, a case of true increase in virulence, but rather 
of an increased number of micro-organisms which have multiplied at the 
temperature of the incubation. The passage of the virus through the chick- 
en increases its virulence and shortens the incubation period of the di- 
sease (after the 7th. passage of the virus the lesions developed in 13 

instead of 27 to 42). , _ 

The fleshy tumour dried and kept in the iee-ehest, retained it- 
virulence for twelve months, but lost it at the end of the thirteenth. 

S80- M^Ifophaga Ectoparasitic on Birds, in Formosa. — uchida, Seinosuke, in the 

Journal of Ihe Collec.e of A;riculUirc, Imperial Univenily of Tokyo, Vol. Ill, 4, PP. 

171-188 -f I Plate. Tokiu, Jimt 13, 

The author describes 21 species (17 being new to science) belonging 
to 8 genera of Mallophaga ectoparasitic on birds killed in Tormosa. These 
are: — LaemobothrmnloomisH on Nannocnm cmmnonica ; Lipciirus varuv 
bills and Nirmus vittaPiis on Accipitcr vir gains ; Colpoccphalum osborni 
on Milvns aicr govind a ; Colpocephalum pachyasUr c>n Pandiern hahaias : 
yyirmus ovatus'w. sp.. fApeurus variabilis, L. mfmncdms var. major 11. var., 
Goniodcs inUrmedius . Mcnopon pYoAncinni, M. nukadoktji n. sp., on Calo- 
phasis mikado; Lipeurm formosanus n. sp., L. ruhrifasciatus, GoniocoUj 
microcephalus n. sp., Mcnopon pallesccns„M, loitgipccium n. sp.. on Arbori- 
cola crudignlaris ; Colpoccphalum umbrimitm var. trilc>baium on Irtnga 
suhminitia ; yirnms inccenis on Tringa rnficolhs ; lApcurus hucnlus on 
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T^^rtw chinensis ; Lipeurus baculus and Goniocoies kurodai n. sp. on Speno- 
cercus sororius ; Docophorus communis on Pericrocotus griscigularis : Lipeur- 
us haculus and Goniocoies kurodai on Grancalus rex-pineii ; Menopon. uro- 
iissae n. sp. on Urocissa ccerula. 

gEi - A Study of the Dietary Essential, Water-Soluble B, in Relation to its Solubility 
and Stability towards Reagents. — mcCollum, e. v. and simmont>s, n. (EabomtDry 

of Agrcultural Chemistry of the University of Wi'^consin, Madison), in The Jcwmu of 
Biological Chemisiry, Vol. XXXIII, No. i, pp. 55 - 8 <). n Diapr., Bibliogrof h> of iS rnbli- 
cations. Baltimore, Md., Jaiiuary, iyi8. 

In conducting the Work reported in this paper the authors fed rats 
on a diet of purified food substances together with 5 per cent of butter 
fat to supply an abundance of the fat-soluble A, This diet was com- 
j)lete except that it was free from the water-soluble B. The rats were 
confined to this food mixture until they either had become stationary in 
weight or were declining. By the 5th week nearly all were either station- 
ary in weight or were failing and they almost invariably shewed signs ()f 
paralysis at about thie time. When the rats were thu^ prepared, the mafe- 
rial to 1)e tested for the water-soluble B was put into the diet. The animals 
then either continued to decline or responded xvith growth. This method 
served to show within 2 weeks whether the substance B was contained in 
significant amount in the preparation under investigation. , 

In the experimental part of this paper it is shown that the water- 
soluble B is not extracted directly from beans, wheat germ, or pig kidney 
by ether, benzene, or acetone, but it is readily extracted in great part by 
alcohol. After being removed by alcohol it is shown to be soluble in ben- 
zene, but very slightly soluble in acetone. The probability that there 
should be tw^o or more pliysiologieally indispensable substances in W'hat is 
formed water-soluble B, both or all of which shovld show the same solu- 
bility relations with three solvents, is relatively sma.ll and lends support 
;o the authors’ view' that the substance which protects animals against 
X)lyneuritis is the only esserdial complex in the extract described. In 
bther words, the data support the view that there are no specific substances 
tre.'ient in these extracts which protect against such diseases as scurvy, 
ickets, pellagra, sprue, etc., and tend to confirm the contention that the 
latter are not due to specific starvation as in the case with beri-lxui and 
xerophthalmia (i). 

?82 - A Comparative Study of the Behaviour of Purified Proteins towards Proteolyiic 
Enzymes. — FR.CSXEL, E. M. (Sheffield Uaboralory of Physiological Chcmisln. Ya-e 
University, New Haven), in JouryMl of BicIo-:ic(\J Chemi^hy. Vol. XXVI. No. i. 
I>P- U-.b? -f 9 Tables + 1 D'agnuns. + Bibh’oiirnphy of 53 pnbl'cat’ons, Bnltmiore. 
Md., August. 1916, 

After having rapidly considered the methods — physico-cheBiical. 
■'ptical, colorimetric, purely chemical — used up to the present for studying 
the processes of digestion, the author describc'S his experiments for the piir- 
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nose of stud%-i«g the digestibility of the white of egg by means of pepsn,. 
tn-psin and'eiepsin ; the results obtained by the author are given below. 

'*^It has been demonstrated that pepsin is the effective agent in pepsin- 
hvdrochloric acid digestion, since hydrocWoric acid alone in the concentr;,. 
tions ordinarily employed has very little proteolytic e^ltect. As h resi. i 
of a series of exiieriments the conclusion seems justified that comparaWe 
results in proteolysis studies are to be obtained only when the substrates 
are in solution ; otherwise deviations of lo to ly.percent may be encountered 
in duplicate experiments. An exanunation of the digestion of t^^eeii 
proteins shows that there is a parallelism in the cleavage curves of all t!,e 
proteins, if the cleavage is calculated as the ratio of the ami no -nitrogen 
liberated at any one time to that obtained on total hydrolysis of the protein 

strong acid. r i 

Pepsi n-hydrochloric acid can liberate about 20 per cent, of the total 
amino-nitrogen of a protein in less than too hours. Trypsin acting upon 
proteins partially digested with pepsin effects a cleavage of about 70 per 
ce*nt The action of tryi^sin npon native proteins caji cause a cleavage ot 
about 50 per cent of the peptide linkages. Further addition of trypsin 
may cause further disintegration of the protein. 

Brepsin following the action of pepsin is a very effective agent in caiih- 
,m<r the disruption of the protein -Molecule. In two series of experiineiiTs 
cleavage of about 85 per cent of the protein could be demonstrated la- 
successive action of pepsin, trypsin, and erepsin liberates about b:, to e. 
per cent of the total amino-nitrogen of the protein studied. 

88^ - Study of the Proteins oi Certain Insects with Reference to Jheir Value as Food 

for Poultry. -McILuiflUE, J. s. (Ea»>oratury of Chemical Utsearch, Kentucky A cn- 
cultural E.M>erimcnt Station), in the Jnnrnal or AKncullural Rv^ctnch, Vul. X, No. i:. 
pp. 633-03; ^BLMio^aaphy of o Publications. Washington, Septembci 17, kh:- 

Thomas was the first to demonstrate experimentally that animal 
teins are much superior to vegetable proteins in maintaining the nitroger 
equilibrium of the animal body. He showed that the mmimum daily 

Quantities necessary to protect hodyproteinfromlosswere: — meatproteii 

30 gm., milk protein 31 gm., rice protein 34 potato protein 3b gm.. 
bean protein 54 gm., bread protein 76 gm., maize protein 102 gm. 

The author determined the percentage of growtlppromoting auU> 
in the proteins of two common insects - the June bug {Lachnosterna 
and the grasshopper (Melanoplus spp.) as compared with the per.'entaiic 
of proteins in roast beef and turkey white meat. He found the h>:- 
lowing values for each of the two insects respectively ; Amnioniacal lu 
•trogen, 8.q6. 9.14; melanin, 6.78, 3.42; argiiiiu, ii- 53 , 

6.57, 5.62 ; cystin, 0,35, 0,23 ; lysin, 8,02, 8.04 ; ainiuo nitrogen (in nlti '. 
from bases), 50.80, 52.87; iion-amino nitrogen (m filtrate from 
5.84, 4.32. ' There is, on the whole, a great similarity in the proteins lu'i 
such different sources. There is a close agreement in the lysin and aigni^- 
contents of the two insects studied and beef and turkey meat. In 
beef and turkey the percentage of cystin is almost double and that ol in-.: 
din two to three times that of the insects. 
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The protein content of grasshoppers, killed by potassium cyanide, 
dried at ioo<> C., ground in a mortar, and kepi; in a closed bottle for seven 
months, underwent no alteration, thus showing that the dried material 
can be kept indefinitely. An analysis of the dried matter gave the follow- 
ing percentages : — Protein, 75,28 ; ether extract, 7.21 ; crude ash, 5.61. 
Dried grasshoppers contain more protein than commercial meat meal 
mid would probably be an excellent substitute for it in poultry feeding. 

?S4 - Utilization ot Farm Wastes in Feeding Livestock in U. S. A. — Ray, s n., in 
U. S. D.'partment of A^ricHUnu, Farmers' Bulletifi 873, pp. 1-12. Washington, D. C.. 
April, lOir. 

More than y^oi the total production of cereal straw in the United vStates 
not used to advantage, and 1/2 this amount is a total loss, the value 
of which is estimated at more than $ loo ooo ooo. In a three years' studv 
of corn-belt cattle the Office of Farm JIanagement found that the breeding 
herds* nviintained most largely on oat or wheat straw, maize stover, etc. 
(with a very small quantity of concentrated feed such as cottonseed meal 
maize, etc.) , returned the largest profits. 

Of all the uses to which straw and maize stover may be put, the only, 
really economical ones are as food or bedding, and, of these twq,,tlieir use 
as food is by far the most satisfactory. 

To prepare stover for feeding purposes it should be cut and shocked ; it 
may be chopped or shredded if cheap power and labour are available, but 
otherwise the cost is disproportionate to the advantages gained. Waste 
is greatly decreased by shredding or cutting dry corn stover and putting 
it in the silo with water. Of all the methods, ensihiig is the most economic- 
ill. Straw and stover should be used in the fattening rations of all animals 
except hogs, and should compose the larger part of all winter or mainter.' 
aiice rations for cattle, sheep and horses. Breeding herds of beef cattle, 
and dairy cows do well on rations composed largely of these pto ducts ; the 
same applies to ewes if some grain is added. Horses doing very light work 
or none at all need little grain if they have a liberal allowance of clean straw 
or stover. Rye straw should not 1 >e fed to dairy cattle, because of its 
toughness and the danger from ergot, and buckwheat straw, on account of 
its low food value, -should only be given when other roughages are not avail- 
able. When barley straw is used the mouths of the cattle should be ex- 
amined occasionally as the dry, still beards arc apt to set up irritation. 

The following rations are proposed for various classes of animals : — 

i>Kr.p evTiLE. WtHier rati/^ns. — 

r) Stiaw, lo lb, ; U), ; C(iUnusv( a i>TUnsiv'<l iiu al, 1 

2) Straw, 2ii 11). ; fottfijiscctl <ir oil cake, lb. 

A Straw, in lb. ; uiaizc foiMcr. 10 lb, ; coUnuiiveil or linked uiLal. i lb 

p StoviT, lb, ; onttousccal oriiiisecil nil meal, 1 lb 
mDcait {for luao lb. slcirs). — 

1) SOaw, 5 lb, ifiliigc. 18 II) ; niaizt’, u lb, 

21 Straw, S lb.; U'sinmiiinus bay, 8 lb.; oi >( lon.^eeii nrlinsecU cake. > li;. 

3 ' Stover, lo Ib. ; sil.tyc, 15 lb. ; maize, i: lb. 

D Straw, 5 lb. ; slovcr, 13 lb, ; maize, o U>. ; enUMjiseea meal, 3 |b?. 
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Dairy CArriE. Ration for dry cows, b\dh and heifers. — 

Maize stover and straw, uiftimiled ; clover hay, id lb.; maize silage, 20 lb. ; cottf n- 
seed meal, 1 lb. ; maize- aiid-cob meal, 2 lb. 

Ration for cows about io calve. — 

Maize stover, 5 lb. ; clover hay, 12 lb. ; maize silage, 25 lb. ; wheat bran, 3 lb. 

Ration for cow giving of 4 % milk. — 

Maize stover and straw, imlimitcd ; clover hay, la lb. ; maize silage, 20 lb. ; cottonse( i 
meal, 2 lb. ; maize-and-cob meal, 3 lb. 

for cow si^nni^ from 20 to ^^Ib. of 4 % milk. — 

Maizestovei andstraw, unlimited ; clover hay ; 12 lb. ; maize silage, 25 lb, ; cottonef. 
meal, 2 lb. ; maize and cob meal, 31b.; gluten feed, 3 lb. 

Sheep. (Supplementary rations with a little grain). — 

i) Maize stover, 2 lb. (amount eaten, not amount fed) ; leguminous hay, 2 lb, 

2} Oat straw, 2 lb. ; leguminous hay, 2 lb. ; 

3) Oat straw or maize stover, i lb. ; silage, i i/a lb. ; leguminous hay, 2 lb. 

Horses. Maintenance rations for 1000 lb, idle horse. — 

1) Maize stover, 9 lb. ; alfalfa hay, 3 Ih. ; maize on cob, 5 lb. 

2) Oat straw, S lb. ; alfalfa, 8 lb, ; cane molasses, 31b. 

Daily ration for 1000 lb. horse at li-.,kt work. — 

. Jiaizc stover, 5 lb. ; Bermuda hay, 5 lb,; cottonseed meal, lb. ; cewpeas, 2 P» 
shelled maize, 5 lb. 

Daily ftrtion for 1000 lb. hvrsc at heavy work.— 

Maize fodder, 4 lb. ; alfalfa, 12 lb. ; grtamO soy b< ans, 1 lb. ; shelled maize, 12 lb. 
Daily for 1250 Ib. idle hcr&c. — 

1) Maize stover, ii lb, ; alfalfa, s lb. ; ear maize, 4 Ih. 

2) Oat straw, 10 lb. ; pea hay, 4 lb, ; common beets (r>r other roots or silage). 4 H 
odts, 4 lb. 

Daily ration for 12^0 lb. horse at U'Jit work. — 

Barley straw, 5 lb. ; alfalfa hay, 6 lb, -. rolled baiU y. 8 lb. 

Daily ration for 1500 lb. idle hcv'C. — 

Mai/,c fodder (with ears), 18 lb.; alfalin, 5 lb. 

885 - Observations on the Inheritance of Colour and Distribution of Sex in Certain 
Animals at the Government Cattle Farm, Hissar, Punjab, India. — branford k, 

(Superintendent, Government CatllM’ .arm, Hissar), in 7 lu .A'ru.nlivral Jentra! of Ir.i'. f. 
Vol. XII, Ih;. IV', pp. 573-57''^. Calcutta, October, 1917. 

Inheeitance of colour in mules. — Several years of breeding 
gave the following results : 


Nomher and colour of mares 

Colour of donkey 

Number and colour of mules 

t bay or brown 

black or <iark brown 

III bay or brown 

1 bay or bnAVu 

mouse- colour . 

6 bay or brown, 

1 3 chestnut 

black or dark brown 

41 bay or brown 

I chestnut 

n;ousc- colour 

I bay 

13 roans 

black or dark brown 

1 8 bay or brown ; 2 dun 

14 grey 

black (JT dark brown 

iS bay or brown ; 6 grey 
(Inn ; I mouse-colour. 

6 grey 

uiu use- colour 

6 bay or brown. 

4 dim 

black or dark brnwi 

4 bay or brown. 

I dun 

inouse-cokiur 

I bay 

2 skewbald 

black or dark brown ■ 

3 bay or brown. 
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It is seen, therefore, that by crossing brown or mouse- coloured donkeys 
\ith brown or chestmut mares bay or brown mules, are sure to be obtained. 
L'he army prefers dark mules. Chestnut colour, which is recessive in mares 
iid does not exist in donkeys, is rarely found in mules though it does oc'cur. 
)f 1 200 mules entered in the register of the Government Cattle Farm, 
lissar, 8 were chestnut. Similarly, by crossing dun, roan or skewbald 
uares with dark donkeys, bay or brown mules are nearly aways obtained. 
Jniform colour in donkeys seems dominant to white spots on the head 
ind legs in mares, as mules practically never have these spots. 

From two chestnut mares and one skewbald mare served by a xebra 
vere obtained three hybrids with coats having a light bay, rather yellow 
;romid, and the distinctive black markings of the zebra. 

Inheritance of colour and distiJibution of sex in donkeys. 
- The following data are compiled from the Government Cattle Farm, 
Sissar register. It is pointed out that mistakes may easily be made in 
lescribing a donkey as grey ; this largely . discounts the value of the figures : — 


S'umber and colour of mares Colour of stallion 


Number and colour of foals 


r6 brown 
4 brown 
9 mouse-colour 
I luouse-colouT 
4 white 
:3 srey 


black or dark brmvii 

inou&e-colour 

black or dark brown 

mouse-colour 

black or dark brown 

black or <lark brown 


82 br<jwn ; 8 grey ; 3 mouse-colour. 
2 mouse- colour ; i grey; l brown. 
1 4 mouse-colour ; 1 7 brown ; 6 grey j 
I inousc-colour. 

12 grey ; i brown 1 6 mouse-colour 
26brown ; 5 mouse-colour, 2 7 grey. 


It seems that, as a rule, black or dark brown donkeys transmit this 
.olour to their progeny. The striking tendency of the coats of grey horses 
and mules to turn lighter with age is not observed in donkeys, whose coats 
tend to become darker. During the last 10 years 530 donkeys, of which 
1 J 2 were colts and 238 fillies, were born at the Govertiinent Cattle Farm, 
Hissar. 

Inheritance of colour in sheep. — Seven lambs of five black 
ewes served by an Australian white Merino rain were all black. 

INHERITANCE OF COLOUR AND DISTRIBUTION OF SEX IN CATTLE. -- 
Red Sihwal cows bred to a red bull of the same race gave 48 red calves 
and 2 grey ones. Sihwal cattle may be wf various colours, but red is 
usually preferred. During the last ro years there were borii on the Hissar 
Oivernment Farm 7642 calves, of which 3 927 were male and j 715 female. 


586 - Oatless Rations for Draught Horses. — decham ire, m. p . in Complex 

.Si’rfncfj de I' AcaUfmii U'A^ricuUwc dc Irdv.cc, Vo]. IV. No. 13. j^p. 48o-4',)7, Paris. M;iy i. 

1918. 

This is a paper presented to the '' Academic d' Agriculture indicatiiig 
the substitutes wliich may be advantageously used at the present time in 
the feeding of draught horses, and giving formulae for mixing them so as to 
obtain a food value. e(iual to that of oats, as w’cll as compleiiieiitan* tatioii.< 
eontaini|g rough and concentrated foodslufis. 

The food value of a .substitute is based on the amount required re- 
place I lb. of oats. The proportion, however, is not constantly exact ; U’ 



HORSES 


■ 966 


obtain a good ration of substitutes the foodstiifts must be judiciously mixed 
in order to obtain the essential result ; i. e.,\o give tha animal amounts of 
food equal to its original ration without modifying perceptibly the volume- 
and bulk of the ration or the equilibrium established by determining its 
nutritive ratios. 

Einivalency in oats of the principal suhstituies (weight in lbs. equal to 
1 lb. of oats) : 


Groundnut cake 

Locust bean i 

Copra cake o.Suo 

Dried brewer’s grains 1.100 

Barley genu 0.500 

Cottonseed cake w.^' O 

Nut cake 0.750 


Molasses straw (25 % saccharose) , i 

Palm kernel cake o.Sv, 

Paddy ^ . I 

Sesame cake 

Soya cake 0.7;, 

Sc'va meal 0.7-,,;. 


formulae for mixing concent retied foods capable of replacing oats (in lbs.). 

1) Groundnut cake i , cottonseed cake 0.500, barley germ i , molasses 
straw T.500. 

2) Palm kernel cake i, soya cake 0.500, bran i. ' 

3) Dried brewer’s grains 1.500, rice residue 0.750, groundnut cak.- 

0.500. copra cake 0.500. . 4 

4) Groundnut cake 2, bran 2, molasses straw 2. 

5) Rice residue 2, groimdniit cake 0.400, meat meal 0.150. 

One pound of each of these mixtures will replace I lb. of oats ; the final 
ration should be completed with hay and straw. 

The following simpler mixtures are intended for partial substitution by 
available materials; each has the same food and energy’ value as l lb. if 
oats : 

1) Equal weights of dried brewer’s grains, rice residue, wheat bran, 
cottonseed or copra cak?. 

2) Equal weights of wheat bran, dried' brewer’s grain, groundnnu 

meal. • 

3) Equal weights of scughum (ir barley bran, dried brewer’s graini.c 
soya meal. 

4) Wheat bran 0.900 ib., rice residue 0.600 lb, 

5) Rice bran 0.750, groundnut cak? o.t5o,- 

6) Barley reots o.;oo, bran 0.400; mixture recommended for tlx- 
preparation of mash. 

These formulae may be varied in numerous ways. Chcipping hay aiai 
straw makes possible other combinations of which the following two an 
<ainjilc.s ; — 

1) Groundnut cake 15 lb., cottonseed cake 5, bran 20, molasses 
chopped straw 25, chopped hay 20; i.i lb. of this mixture equal i lb of 

2) Cake (groundnut, scvsame) i lb., soya meal 5, cottonseed cake 2, 
bran 18, molasses 20, chopped straw 25, hay 20 ; o.c8 lb. equal i lb. of oats. 

Other {codstuh’s — sorghum and buckwheat brans (whicl^ contain 
four times more cellulose than ordinary bran), sainfoin seed unsuitable hn' 
germination (food value similar to that of oats ; should be used in small 
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iuantities, in the natural state and mixed with oats or after soaking), beet 
ced also unsuitable for sowing (value ~ about ^3 that of wheat bran.) 

Aqueous foodstuffs. — Tubers and roots may be used in feeding horses 
„ a larger extent than is customary, thus allowing a reduction in the 
[uantity of oats. The amount to be siibsdtuted cannot be calculated with 
^ much precision as for the preceding foods because of the difference in 
hemical composition and especially in the volume and w^ater C'ontent of 
his produce. 

Carrots. — i lb. of oats, i lb. of hay, i lb. of straw may be replaced by 
, lb., 3 lb., and 2 lb. of carrots respectively. The usual carrot ration is 
z lb. for a horse of the average weight of I 000 lb., 

Parsnip. — Preferred to carrot in Brittany ; same proportion for sub- 
Utution. 

Beet. — As much as 22 to 26 lb. may safely be given to horses used 
for field work 

Jerusalem artichoke. — A ration of 22 to 26 lb. may be safely fed ; 3,5 

0 4 lb. equal 6 lb. of carrots. A heavy draught horse (to which this 
oodstuft’ is better suited than to a carriage horse) can consume 13.2 lb. of 
fenisalem artichoke, therely replacing 3.3 lb. of oats or similar produce. 

Boiled potatoes. ~ An amount equal to 0.9 Ih. of dry matter is equal to 

1 lb. of oats ; thus, 3.60 lb. of average quality potatoes containing 25 % of 
iry matter can replace I lb. of oats. The ordinary ration is 11 lb. as a 
ubstitute for 2.97 lb. of oats. 

All these substitutes should be worked on to gradually, beginning with 
-mall quantities ; this is essential to avoid refusal to eat them and consequent 
.vaste. 

Horses may be profitably put i:o grass and fed on alfalfa and green 
lover to economise maintenance expenses, but they must be put on oats 
(gain a.s soon as they re-start hea\y work. The amount of green fodder 
.vhich can be fed daily to a horse of 1 000 to i 300 lb, without danger of di- 
gestive trouble, varies from 88 to no lb, according to the nature of the soil 
md the forage. 

iSy- Winter Steer Feeding Experiments in Indiana, U. S. A. (i^.— ski\nfr. j. h. and 

X.n^O, F. G,, in Purd\ii- University A^rrcuUtntil Expcrimcnl Station BtUhiin So. c-'o. 

Vol.XX, pp. T^afayt'tle, Indiana, St'ptcinbtT, lai/. 

The mttle feeding trials reported in tlfis bulletin were conducted under 
rxceptional economic conditions. The object of the trial was to obtain ad- 
litinnal information on the coin|)arati\'c value of leguminous hay alone and 
i-i conbination with maize silage as roughage for fattening cattle, to test the 
comparative value of clover bay and alfalfa hay as roughage for full-fed 
^'attle, and to test the value of different rations with a limited feed of maize 
^ith maize silage as compared with a full feed of maize for finisliing steer 

Plan of experiments. ~ Seventy medium feeding cattle were secured 


«ii) For similar experimtiits conducted under normal conditions see also R. June iqiS, 
{Ed.) 
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and di\dded into seven lots of ten steers each, as nearly alike as possible in 
size, condition, quality, thrift and breeding. 

Each lot of cattle was placed in similar’ surroundings and fed for 14(1 
days. The only difiereuces between lots were in the rations fed which wi-ie 
as follows : — 

Lot I. No maize during the first month and a gradually increasing 
amount of slrelled maize for the remainder of the period, cottonseed meal 
2.5 lb. daily per i 000 lb. live weight, maize silage, clover hay tliroughoiit 
entire period. 

Lot 2. 'Shelled maize, cottonseed meal 2.5 lb. daily per 1000 lb, 
live weight, clover hay. 

Lot 3. Shelled maize, cottonseed meal 2.5 lb. daily per i 000 lb. livt 
w^eight, alfalfa hay. 

Lot 4. Shelled maize, cottonseed meal 2.5 lb. daily per i 000 lb. livt 
weight, maize silage, clover hay. 

Lqt 5. No maize, cottonseed meal 2 .5 lb. daily per i 000 lb, live weight, 
maize silage, clover hay. * 

Lot 6. One-half feed maize, cottonseed meal 2.5 lb. daily per i 000 lb. 
live weight, maize silage, clover hay. 

Lot 7. Shelled maize, cottonseed meal 2.5 lb. daily per l 000 lb. 
live weight, maize silage, alfalfa hay. 

The prices of feeds used in presenting financial results are based on tlit- 
actual market prices at the time the experiment was in progress. The 
average price of maize in La Fayette was as follows : — first month 88.3 cents, 
^iecond month 93.9 cents, third month § 1.007, fourth month $ 1.13b, 
fifth month §1.431 per bushel, cottonseed meal § 45.00 per ton, clover 
hay and alfalfa hay § 12.00 per ton, maize silage $ 6.00 per ton. All financial 
statements are based on the above mentioned prices of feeds. 

Each lot of cattle also contained ten hogs. They were of good quality 
and averaged approximately 105 lb. per head at the time the experi- 
ment started. All lots of hogs received maize in addition to d^oppi^g^ 
from the cattle. Table I shows a summary of the feeding operations anc 
their results as relating to the 7 lots, comparing : - - in lots 2, 4, 3, 7 (Part li 
maize silage and leguminous hay vs. leguminous hay as roughage; in lots 
4, I, 6, 5 (Part II), a limited feed of maize with a full feed of maize ; in lots 
3 » 4 > 7 (Fart III), clover vs. alfalfa hay as roughage. 

Ill the determination of costs no charge was made for straw used bn 
bedding nor for labour of feeding; neither is any credit given for any man- 
ure produced by the cattle, it being considered that this by-product will 
pay for the labour of feeding and the straw used for bedding. 

The principal results of these experiments may be summarized, .c 
follows : — 

Part 1 . (Maize silage and leguminous hay vs. leguminous hay as rough- 
age for fattening steqrs ; Lots 2, 4, 3 and 7). 

The addition of 33.88 lb. of maize silage to a ration of shelled maize, 
cottonseed meal and clover hay, decreased the daily maize consumptior. 
2.79 lb. per head and the daily hay consumjition TI.46 lb. per steer. 
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Summary of Experiments. 
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Initial value per loo lb 

% 

8.15 

8.15 

8.15 

8.15 

8.15 

8.15 

8.15 

Iflltial weight. . 

lb. 

IO«?2 

10408 

9513 

10 443 

10452 

10448 

10442 

Final weight 

» 

>3 M 3 

13637 

12235 

13943 

12727 

12 713 

13258 

Total eaiu 

• 

2671 

3229 

2 722 

3500 

2275 

2 263 

2816 

Average daily gain 

* 

1.91 

2.31 

2.16 

2.50 

1.63 

1.62 

2,01 

Toial iud cmsvmei : 









ahdled maize 


8 500 

»2 455 

20350 

18555 

_ 

9480 

18 325 

cottoDeeed meal 


4059 

4059 

3693 

4 184 

4014 

3999 

4049 

maize sQ^e. 


61635 

— 

— 

47425 

74 495 

39710 , 

47891 

clover hay 


5615 

18 90a 

— 

2860 

4076 

3830 

— 

alfalfa hav 


— 

— 

18394 


— 

^ ■ 

2237 

Daily tted per steer : 









shelled maize 


6,07 

16.04 

16.15 

13.25 


6.77 

13.09 

cottonseed meal 


3.90 

2.90 

2.93 

2.99 

2.87 

2.86 

2,89 

make silage 


44-03 

— 


33-88 

53-21 

42.65 

34.21 

clover hav 


4.01 

13.50 



3.04 

2.91 

J.74 



alfalfa hay 


14.60 

1.60 

Cost of gain per loo lb 

5 

17-51 

ig -99 

21.77 

17.51 

U.87 

20.97 

21,36 

Necessary selling price 

Actual selling price in lots without 


10.50 

10,95 

1T.18 

10.30 

9.35 

1043 

10.96 

shrink 

• 

12.00 

11.75 

11-75 

13.00 

10.75 

1Q.85 

12.00 

Profit per steer not including pork 

• 

20.93 

10.85 

7-74 

20.93 

17.60 

5.30 

13.84 

Pork produced 

lb. 

1 275 

1 479 

I 586 

1375 

748 

1035 

990 

Maize fed to hogs t . 

. 

1996 

2594 

2594 

1 996 : 

4 324 

3374 

1959 

Shorts fed to hogs 


210 


210 

210 




Tankage fed to hogs 

» 

2X0 

210 

210 

210 

- 

- ■ 

- 

Profit per steer including pork . . 

$ 

35.65 

27.60 

23.20 

35-65 

21.21 

14.95 

25.48 

{1] Fed limited grain ration. 

( 2 ) Nine steers in Uot 3. 










The addition of 34.21 lb. of maize silage to a ration of shelled maize. 
c<>ttoiiseed meal and alfalfa hay, decreased the daily maize consumption 
3.06 lb. per head and the daily hay consumption 13.00 lb. per steer. 

The addition of maize silf^e to a ration of shelled maize, cottonseed 
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cattle 


meal and clover hay, increased tlie rate of gain 0.19 lb. daily per steer. 
The addition of maize silage to. a ration of shelled maize, cottonseed mejil 
and alfalfa hay, decreased the rate of gain 0.15 lb. daily per head. . 

The addition of maize silage to the ration, decreased the cost of gain 
S 2. 48 per hundred pounds when clover, hay Wa^ fed and 41 cents per 
hundred pounds when alfalfa liay comprised a part of the ration. 

IMaize silage in the ration increased the selling value of the cattle 25 

cents per 100 lb. 10+ 

The preftt per steer not including pork was increased 8 10.06 per stea 
by adding maize silage to a ration of shelled maize, cottonseed mea^l and 
clover hav ; tlie profit per steer not including pork was increased S b.ia 
by the addition of maize silage to a ration of shelled maize, cottonseed meal 

and alfalfa hay. . , r n r . 1 f 

Part II. (A limited feed of maize as compared with a iinl icctl 01 maut* 

for fattening steers. Lots 4, r, () and 5). - 1 

The elimination of maize from the ration of shelled maize, cottonseed 
meal, maize silage and clover liay induced the cattle to increase tlie 
roughage consumption T9.33 lb. of maize silage and 0.87 lb. of hay daily 

per head, . , , „ , 

The elimination of one-lialf the maize in the ration of shelled maize, 
cottonseed meal, maize silage and cloVer hay induced the cattle to increa^^^e 
‘the roughage consumption 8.77 lb. of maize silage and 0.7 lb. of bay dady 
per lieil. Feeding no maize during the first month and afterwards a grad- 
ually increasing amount until the fifth month, when it amounted to ii 11). 
daily per head, ''induced the cattle to increase the consumption of rongha.ge 
10.15 lb. of maize silage and i .07 lb. of hay daily per head. Cattle receivia;^ 
a full feed of shelled maize in addition to cottonseed meal, maize silage aiK! 
clover hay, gained 2,50 lb. daily per head at a cost of 8 lyoi P^'T ioo lb. 
gain. Cattle receiving no maize in addition to cottonseed meal, maize sil- 
age and clover hay, gained 1.63 lb. daily per head at a cost of 8 I 4;^7 
per IOO lb. gain. Cattle receiving one-half feed of shcdled maize in additi<m 
to cottonseed meal, maize silage and clover hay. gained 1,62 lb. daily per 
head at a cost of S 20.97 per 100 lb. Cattle receiving a gradually increasing 
amount of maize in addition to cottonseed meal, maize silage and clo\ei 
hav gained 1.91 lb. daily per head at a cost of S 18.12 per 100 lb. 
Part 111 (Clover hay vs. alfalfa hay as roughage for fattening steers ; 

Lots 2, 3, 4 and 7 )- ■ V . 1 , '1 • 

Cattle fed a ration of shelled maize, cottonseed meal and clover Jia> 
consumed slightly less maize and considerablyless hay than cattle fed alfalla 
hay instead of clover hay. 

Caltle fed a ration of shelled maize, cottonseed meal, maize silage 
and clover hay consumed slightly more grain and hay but less silage tbaii 
cattle receiving a similar .ration with alfalfa hay replacing the clover ha>. 

Cattle h‘d hay in addition to shelled maize and cottonseed meal, gained 
2.31 lb. daily per head when clover liay was fed and 2.16 lb. daily ]>er head 
when alfalfa hay was feci. 

Cattle fed clover and alfalfa hay in addition to shelled maize, cottem- 
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steel meal and maize silage gained 2.5 lb. daily per head when the hay was 
clover and 2.01 lb. daily per head when it was alfalfa. 

• Gains on e'attle were made at a ecist c>i § 19-99 when the 

roughage was clover h.ay and -S 21.77 1^^^ 100 lb. wlien it was alfalfa hay ; 
at a cost of ^ 17.51 per luo lb. when the roughage fed consisted of maize 
milage and clover hay as compared to a cost of S 21.36 per 100 lb. when the 
roughage consisted of maize silage and alfalfa hay. 

Cattle fed a ration of shelled maize, cottonseed meal and (dover hay, 
were valued at$ 11.75 per 100 lb. and returned a ])rofit not including pork 
r)f 10.85 per head, as compared to a value of 8 11.75 per 100 lb. and a 
profit of -S 7,74 ])er head when clover hay was rej)laced by alfalfa hay. 

With maize silage added to the same ration, cattle were valued 3 
per lb, and returned a ])rofit not including pork of .S 20.93 as compared 
with 3 13.84 per head when clover hay was replaced by alfalfa hay. 

886 The Relation of the Quality of Proteins to Milk Production. — hart, ]•: n anri 

IIUMI'UKI-Y, t'.. C ; I. witli lIiL‘ I'lxjucratictii t.f ScHAAl/, .A. IT. wilhtht cooperation of 

St'RK. nARNKiT ( I k |)arUiicnt (»f Ai<riciiUural Chemistry anti Animal Hnsbanrlry t i the 

rniviTi^ity «)f Wi.sconshi, Ma<li^it‘n), in J he Jr^uimil o! Chi juisiry, Vol XXVI. 

Xo, p. |- 4 , September, laH' ; N'fl. XXXf, Xt>. J, 44v4fM.' -f J 

Diayr. .Auyiist, naliinK.re, AM. 

I. -i In 1915 tile authors jiresented data showing marked inequality 
in the efficiency of the protein mixture of rations for milk production (i). 
These further studies furnish additional e\Hdence that the nutritive ratio 
or ])laue'of ])rotein intake for milk production may vary according to the 
nature of the concentrates and basal ration used. 

Data are ]jresented on the conqiarative value for milk production of 
tile jiroteiiis of gluten feed, oil meal., distiller's grains, casein, 'and sldm 
milk powder. These concentrates furnished 50 per cent oMhe total di- 
gestible ]irotein of the ration and were* used to supplement a basal ration 
"f maize stover, maize silage, and maize meal. The total protein intake 
constituted about lo per cent of the dry matter of the ration and the nu- 
tritive ratio was approximately i ; 8. 

With a daily production of 40 to .1.5 lb. of milk carrying 10 to 12 per 
vi-nt of total solids, negative nitrogen balance persisted throughout the 
i-xperimeTit of 16 weeks’ duration. Only during the period of skim milk 
liowder feeding was one of the animals storing nitrogen. In s|.nte of this 
I'liig negative balaiiee milk secretion continued at tlie expense of cata- 
oolb'ung tissue. The total yields and total solid.- of the milk declined 
dightlv after j months (d coutinuous negative nitrogen balance. 

There was a marked difference in the utilisation of the concentrates ; 
gluten feed showed a percentage efficiency of 45, oil meal 61. •distiller s 
^^rains (w, casein 59, and skim milk ^low’der tki. These data represent the 
vfficieney in the mixture used. 

(1) See /.). .August, 191 s, Xn (FJ.) 
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II. “In the preceding article the writers pointed out that the com- 
parison would probably hold only for the mixture studied and that a 
different behaviour might be exi^ected should the basal ration be varied. 
These expectations were entirely confirmed by the results given in this 
paper, which are summarised as follows : — 

The concentrates invohing gluten feed, oil meal, distiller’s grains 
and cottonseed meal, furnished approxinfately 40 per cent of the digestible 
protem of the ration and were used to supplement a basal ration of inaiz^.^ 
meal, maize silage, and clover hay. The total protein intake constituted 
about 12 per cent of the dry matter of the ration and the nutritive ratio was 
approximately i : 8.5. On this low protein intake positive nitrogen bah 
ances were maintained during rfiost of the period of observation (16 weeks) 
with a slow shrink^e in milk volume, but a maintenance of the percen- 
tage composition of the milk. 

Earlier records showed the inferiority of the proteins of gluten feed 
as a supplement to the proteins of maize meal and maize stover for milk 
production to those of oil meal, distiller's grains, or milk. These records 
show an equality in efiiciency between the proteins of gluten feed, oil 
meal, distiller's grains, and cottonseed meal as supplements to the proteins 
of maize meal and dower bay for milk prodetion. 

These facts must emphasize in a very striking manner the linptations 
of any classification of natural foods in respect to the efficiency of their 
proteins, based on the determination of such nutritive worth in a single- 
food material or a single food mixture. 

889 ~ Across Be tween a Goat and a Ram, in Brazil, — Sbixas, danton de, in a. EsiaMcur. 

Year VI, No. 3, pp. 37-60 -f 4 Eig?. Porto Alegre, March, 191^. 

An common 3-year black-marked goat, served by a common white ram 
bore two healthy kids having the characters of both the parents. A photo 
accompanying the article shows ont of them with white wool (belonging to 
the author at Porto Alegre, Brazil), 

890 - Study on the Land and Fresh-water Snails of Indo-China. “ demange, v.,in the 

BiUletin iconomiqu€ de T/tiiocWnc, Year XXI, Ne-w Series, No. I 58 , pp. 88-100 -f 6 Plait? 

of 27 col. Pigs. Hanoi- Haiphong, Jannarv-Pebruary, 1918. 

The poorer classes in Indo-China u.se land, and especially fresh-water, 
snails very largely as food, enormous quantities being consumed. The 
mother of pearl has only recently been exploited and will probably be ot 
importance in the future. 

A description of 20 fresh-water and 3 land species is given, together 
with the Eatin and Annamite names. 

FARM ENGINEERING. 

891 -Electricity in Agriculture: Consumption, Distribution and Ploughing.— 

Taechetti, a., in ll Giornale di Risicoliuraf Year VIII, N* 2, pp. 25-30, No. 3, pp. 41--4' • 

VerceUi, February 28 and March 31, 1918. 

Consumption. — From the standpoint of Piedm|)Dtese condition.^ 
where the soil is mostly average, with a resistance of 40 to 60 kg. per sq. 
metre of soil ploughed, the author calculated that, for a normal ploughii 

[888-8>l] 
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at 15 to 25 cm. deep, the theoretical work per hectare would be an aver- 
age of I 000 000 X 50 X 0.20 ~ 10 million kilogrammetres, corresponding 
to a consumption of 27.2 kw.-hour, but as electri: ploughs do not yield more 
than 50 %, the averse energy consumed would not be less than 50 kilo- 
watt-hours per hectare (l). The societies for the application of electricity ro 
agricultute in Piedmont, where a million hectares could be cultivated in 
this way, ought to study the outline of the chief lines, the quahty and tension 
of the current, and the conditions of sale of electrical energy to farmers. 

Distribution. — As the plough has to be moved from one field to an- 
other, the electric motor has to be supplied with cunent no matter wheie 
it moves. Thus a short, movable, low-tension line is needed, joined to 
a fixed or movable transformer :abin, w'hich is connected to the main sup- 
ply by a ^cond, high-tension line, eilhei fixed or loose. The author is con- 
vinced that to assure safe and easy electric ploughing, it is absolutely 
necessary to fix permanent secondary lines and establish transformer 
stations. The supply coippanies should be paid to fix the secondary lines 
and run the transformer stations themselves, without which the author is 
certain that there will never be any great development of electric ploughing. 

The author thinks that economic and practical difficulties could 
be solved by using motors of as high tension as possible, alwaVs providing 
for the safety of the workmen, so that the low-tension line would allow of 
the rabin being moved without any notable fall of potential, W'hile making 
it lighter and easier to handle. 

Taking the case of a cable machine that can plough loo hectares per 
station, there is a maximum radius of 550 metres ; if the low’- tension wire 
can be prolonged up to 500 metres from the transformer, a single station 
could serve about 350 hectares, whicli would correspond to the annual woik- 
ing capacity not of i, but of 2 ploughing machines. But if a continuciis 
current wtts available (or if the alternating current was transformed in the 
same cabin by means of a convertei or a static mercury rectifier), at the 
same time raising the tension up to 500 volts even and eliminating anxiety 
for losses in yield from the 3-phase motors on account of the decrease of 
the power factors, the efiective radius of the cabin might be increased to 
more than i 300 metres, or over an area of more than 500 hectares. 

It is obvious that, under such conditions, the installation co.d of ? shcit, 
jiermanent, secondary line and a fixed transformer station is slightly com- 
pensated for by the surplus energy that the station can supply without 
including 

1) the small cost of upkeep and greater working safety ; 

2) the -[rossibility, even the desirability, of using fixed, secondary 
lines of steel, iron or even copper ; 

3) the possibility .of using cih cooled transformers, surer and better 


(i) lu the ricehclds in the Vcrcclli region (Sig, Semenza and A. T.\rchetti, “Le prove di 
araturaelettiicain risaia ”, Ed. Society A:i. (rElcttii<'ita Alta Italia, 1^15), on light soils 
(37hg- per sq.dm.) at :3 cm. deep, a cans'll in pt ion o! 48.3 kw.-hour, mcastiTcd at the 
trrtusformoT, was tound for u cable machine. 

[ 811 ] 
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yielding and of such a power that several machines could be workiri; 
simultaneously. 

PLOiroHiNG. — The author reviews the Fowler, Howard, and Zim 
mErmann (i) systems as regards their use in Italy. He note.-> that the last 
system (cable haulage) has been recently ap])lied to a Pathzzo machine 1)\- 
the engineer G. Gola, In the Gola apparatus, the insulated and livt 
conductor consists of a movable aerial wire parallel to the furrow's, easily 
trans|X)rtable, mounted on terminal stretchers and ii.termedi^'te post*. ; 
an ingenious counterpoise arrangement assures the constant contact i i 
the tackle, which, sliding on the line, transmits the current to the motor, 
through a trolley. How'ever, the author states that it is aw'kward tr- 
move the line in practice, tw'o such lines being required for continuous 
working, and they have to be moved every (S or lo yards of breadth ‘ f 
ploughing. 

As regards direct electric traction, the author thinks that the difficulty 
of supplying current when turning necessitates the disuse i»f one-way 
motor ploughs, and that the system should only be a])plicd to balance 
plough.->. 

892 - The Transformation of Motorcars and Motor-lorries into Agricultural Tractors 
andWindlasses (Landrin System). — rREwucK, v. , in lc Genic nic ji, Ycur x. Xo > : 

pp. <)-io -f 2 i'iii?. l’nri?. 

M. IMarcEL Iv*yn'drin, of Schssons (Aisne, France), has devised two ar- 
rangements for transforming existing motorcar frames and motor-lorrie^' 
into agricultural tractors and windlasses. 

In the first device, between the ordinary (lrivii:g and steering wheeb 
aie fitted 2 large diameter driving wheels w'ith narrow tyres, which, pn - 
vided with projections On each side, give a good grip on any soil without 
causing any damage. These W'hecls are chain-driven from chain-wheels 
keyed onto the hub of the ordinary driving wheels. Under direct drive, 
the reduction gives a speed of about 3 miles per hour. T]]c special wheels 
are connected to the frame by springs that allow of sufficient sui)pleness 
avoid strain. When the vehicle runs on the road the springs of the ordinary 
driving wheels are free, whilst the springs of the special wheels are ke])t 
compressed, so that the latter w'Ueels are raised some 8 inches above tlK- 
ground. For work in the fields, how'ever, the compression on the spring-' 
is reversed, by means of an easy lever-movenieiit, and tlie special wdieel.'- 
are used for driving while the ordinary dri\ ing wheels are lifted above the . 
ground and only serve to convey the pow'er. T'he axle of the spcxrial w’hcels 
is such that it carries nearly all the wvight of the frame, using it to obtain 

The wheel base being thus much reduced, turning is carried out in a 
very short radius. Turning is facilitated by indei)eiKlant brakes for eacli 
wheel and by detachable hoop.s, mounted by the side of the .steering wheels 
and which penetrate an inch f>T so in thp soil . The draw bar hook for at - 


fi) See R., 1917, N(.. i2(>2. {Rd.) 
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tiiohing the implements is fixed as low as possible in. front of the axle of the 
special Mieels, Traction thus helps steering while adding to the gri}) 
(,f the driving wheels. Tliis device allows of a vehitle being used equally 
well as a tractor or for transport, The device for transff»rming a motor 
lorry into an agricultural windlass is recommended for liigh-i)owered 
machines. It consists of a shaft jdaced on the frame above the back axle. 
The shaft carries 2 large windlass drums with internal teeth which engage 
with 2 wheels fixed on the interior of the driving wheds. The reduction 
is such that the cable speed is 3 miles ]}er hour, in direct drive, the engine 
running at its normal rate. 

The cables unroll in a direction parallel to the longitudinal axis of tbe 
hame, passing through two guides^ because of the large diameter of tlu- 
drums and the reduced breath of the grof)ve, the cables unri'dl quite easily. 
The equal tension of the tw(i cables is ])i'i:>vided for b_v the differential, whicli 
i'^ an excellent conq)e!rsator. 

For moving sideways the front of the frame is carried on a sm^ll truck 
with 4 steering wheels and the back part on 2 detachable wheels. The 
movement is obtained b>' a capstan fixed on the drums or by a small windlass 
hiujling on a fixed point. The back axle is held by grips that keep it in 
the required position. To movr* from the field, the drums are freeci from 
the gears, the detachable wheels are rciiKjved and thi* back axle freed, and 
t.l'c small cart removed that sn])])(>rted the front frame. Thus small cart, 
which carries the accessories, is hc'okcd bidiind tlie frame together with 
ti!e ]ilough, so that the wliole machine moves under its own power. The 
luachine cem be removed and set up again very quickly. It would be par- 
ticularly uscffiil to sugar manufacturer.-, as by mean.- of it they could 
iuuil their stores witli 5 to 6 ton lorries towin.g trailers and then plough the 
iaiid of tlic-farmcrs that grow sugar-beets for them. 

893 ~ A Study of the Plough Bottom and its Action upon the Furrow Slice, — whue, 

1-' i A-si (-t I'.IMII .tevU', <A Uiv Eiiivi r-ily - lliir. i- , 

m llu- ' 1 /Vo,v/r;:, Vn). Xll.Xo, ), UP- I C'-I": - 4 

Wa?iiinij;t< ti. pimiary , f'.i,- 

Geometrically exact mouldilKvards (plough bottoms) have often provided 
tile basis for more perfect develop incuts, but the results obtained by 
empirical i>lo\igh designers were so far superior to the results obtained 
in the laborutoiy that the tlieories were abandoned, the makers basing 
tiieir work on i)ractical experience ))iily. 

This paper is an attempt to begin a fundamental arndysis of the ]>loug]i 
bottom and its work, in the ho|)e that some light mav be th.rowu on tlic 
work, and other attem])tsstiimilated to study the theory of this important 
implemeftt. The writer's work can be divided into 3 parts ; - i) a study 
of the fmmis of plougli bottoms ; 2 ) an attempt to analyse the motion of the 
soil ]iarticles as they pass over the surface, and 3) a mathematical analysis 
tfie surfaces of tlie most important historical plough bottoms which 
Were designed to be geonietricalh' exact. 

For this work the author (levolo]icd the equation for determining the 
^^arface of a plough bottom. 
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In Studying the motion of the soil particles in ploughing, observations 
\fere carried out in grass-land with a sod plough in order to determine the 
compression or stretching of the furrow slice and the movement ^^d and 
acceleration) of the soil particles composing the furrow slice. The obser- 
vations obtained are discussed in detail, and some are supported by tlic 
mathematical results obtained. . , , 

The mathematical analysis of the mould board surfaces includes a stud\ 
of the mould boards of Jefferson, Lambruschot, Small, Stephen, 
Rham, KNOfx, Mead, and Holbrook:. 

The author also discusses mould boards by Davis (i8i8), Witherow 
& Pierce (1839), for which he had not sufficient data to enable him to 
develop the equations for calculating the surface. 

894 - The Russell TurnipThinner. — Tkc Im!>i€vu'nt and Machinery KruiW, V0I. XXXXIV 

No. 517, p. 72 4 - I Ei^- Loiidor, IMiiy 1 , 1918. ^ • i 

Thire exists 110 turnip tbiimer that leaves only a single plant, but rsitj 
a good machine, it is possible to leave a very small bunch of plants at regu 
lar intervals. A satisfactory machine which has proved its worth has beti 
constructed by the Malden Iron WoRks Co., Ud., Maldon, Essex. ! 
may be nsed for thinning roots in general. - j ■ % 

The Russell thinner shown in the appended figure is provided with ; 
serrated cutter, which can be quickly adjusted to leave very small or larg 
bunches of plants. The thinning apparatus is nicely balanced, and is en 
tirelv under the control of the man working the machine. If the crop 1 
Datchy, the attendant can lift the cutters 50 that plants required to be lei 
ill are not taken out. The machine is fitted with 5 speeds, for gappin 
8, 10, 12, 14 or 16 inches, whilst the cutting apparatus and road wheels ai 
arranged to slide along the axle to suit varying wadths of row. 



The "Russkll turnip thinner. 
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895 - The « Universal” Electric-drive Thresher. — Sch^'tizcrmU 

/eit‘i(hrift, Year XLVl, No, 22, pp. 462-465 -f 2 p-igs. Zurich, May 31, igifi, 

This thresher, built by H. WoLF & Co., of Zurich (Swit2alaml),Ti7- 
cludes a \wigoii frame mounted on 4 wheels, at the back of which is placed 
the closed box containing the motor. The box contains the motor, the 
cut-out, and a drum with 325 to 65c feet of cable. On the front of the 
frame a thresher ib mounted with a straw shaker, caving screen, elevator 
and baling device. The machine is driven directly by the motor. The 
belts can be tightened as required, a spring fricticn-roller being provided. 
The feeding table and the straw delivery should not be removed for trans- 
port, so that the machine can start working in a few minutes. When 
the threshing season is over, the thresher can be removed by unscrewing 
4 screws ; a circular saw or other machine can then he mounted on the 
trame so that the motor can be used all the year round, which, is a distinct 
advantage. 

896 ' Safety Devices for Chaff-cutters. — 1, massak^lu, f., in u iimuzm c rJ^ui.c 

tifll' Indusirta, Year III, No. 6, pp. 131-147 -f- 19 Figs, MiU'.a!, Duxn'.lxr 31, 1916. -- 

U. BeriONI, C., in // Year I, XIV, No. i. pp. 6-10, -f 3 Figs. C?.sa)e, 

January 10, 1018. 

The author considers fly-w'heel chafi cutters, which are the most us<M, 
and the means of preventing the accidents that art so common with these 
machines. * These accidents can be classified as : — i?) accidents due to the ' 
fly-wheel ; b) accidents due to tht feed rollers , c) accidents due to the gear- 
ing and drive in general. The safety devices applied to chaff-cutters are 
based on two different principles : — 

i) Devices stopping ct changing the movement of the feed rollers 
:iiid platform by quickly moving suitable mcchainsms by the band 01 foot. 
The devices, though improving the working qualities of the machine, are 
only relatively efficacious, as they are rather diicnuaim': than freventive 
devices and should be supplemented by others. 

2} Devices, automatic or not, that make it impossible to pass the 
arm or hand beyond a certain limit into the mouth where the forage enters. 
For hand-dris'en fly-wheel chaff-cutters, the author desenbes guards, made 
of wood, cast iron, sheet iron, or grating. As regards protection against 
accidents that might happen when feeding the niachirnr, a board, fixed, 
on the edge of the hopper, and cf sufficient length, will prevent the arm 
passing beyond a safe limit. 

One of the essential conditions for the ..-afety of machine-driven chaff- 
cutters is that there sliould be both a fixed and free pulley together with 
the disengaging gear that is so often lacking in the older machines. It 
should be so made that the belt cannot .'niddeniy slip from the free on 
to the fixed pulley and thus start the machine. A lever disengaging gear 
mounted on a bracket is very suitable for belt-driven chaff-cutters, wiiicli 
die 111 d have a guard for the fly-wheel and a lattice protecting the knives. 

This lattice, even when lowered on the feed-tiougb, allows the work- 
man to see the position of his hands and watch the work more closely, and 
as it is connected by a lever to the side mechanism controlling the cylin- 
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ders aiid teed plattorm, if tlit workman’s hands happen to pass into a 
dangerous jwsition, the lattice lifts, thus stopping or reversing the 
movement 

897 - Balance for the Direct Reading of the Lint Percentage of Cotton. *— Sn 

Xo. S66 of this Riricii'. 

898 - The Gibaudan Alcohol- meter. — i-oi rn'h r, E . ai Lc (u-nu'- ( n it, \cnr xxx\ 

Vol. EXXli, Xo, II>, PI'. + 7 Ei.l;s. Cans, May n, ia:8. 

The Companv for the maiinfacture of meters and supplies for ga'- 
works, Trance, makes an alcohol-meter ter. use in agricultural and conr 
mercial di'^tilleik-. to nuMsure separatch’ tive production of pure alcohol and 
(ITtiUation waters. The meter consists of a retangulai box rounded on 
its upper part. The front face bears the tlierniometrrc and alcohobrnetnc 
graduations o]i an arc of a circle placed high up. between the dials of tl:. 
clockwork registering the distillation waters and pure alcob(d. Two air 

bubble levels enable the ai>paratus to lie levelled. Behind are the con- 
nections bv which tlie liquid arrives and flows away, together with ,1 
by-i-Kiss so that the apparatus can be cut out withtuit stopinng distillation. 

The measure inent and recording ot the ]aire alconol aie done auto- 
nvatic;dly in the new meter, whicli discharges in cpiantitics equal to the 
capacity of an interior measuring fly-wheel (constaii‘1' volume), recoid^.'.: 
'bv the’di.>tillation-water clock-work, tlien estimates the alcolmi for eavli 
of them, the pure alcohol at 15^ C being shown on a secoiul <Ual. 

The meter ineliides : — 1) a meeisuririg fly-wheel consisting of a meli,: 
cylinder with thin walls, divided iiitenially into 5 compartments by obliqia 
partitions and worketl bv the weight of the liquid, whicli enters b> .m 
axial pentrough and then passes from the first compartment into the sc 
coiid, and so on ; 2) an aleoliobmeter ; 3) a thermometer ; 4) a registermc 
device. 

A dctaile<l (le^eription, illustrated by the necessary drawings, i.s given 
of the construction of the meter ; the ineehanieal connection of the variou- 
parts is also described in order to show the relation between them and 
demoe recording the volumes of di.stillation water and pure alcohol. 


Sgg - Review of Patents. 
Trrj.AGE Machixes 


AXD iMULEsffiXTS. — Canada : 181634 Tloiigh ; 


181699 Plough share ; 181935 Scraper for disc ])longli. 

Denmark: 22S16 Motor plough. 

France : 486652 System of ploughing and wdndlass iqiparatus for it' 


actuation. 

S^'eden : 41S08 Moss plough, 

United Kingdom : 114516 Combined motor plough and tractor ; iT48(t4 

S' If propelled plough. . r 1 1 r 

Untied States : 1261150 vStalk cutting attachment for ploughs ; 
Cultivating implement ; 1261591-1262867-1262949-1262950^ ^ Ploughs: 

1261876 Clod crusher; 1261881 Rotary harrow; 1262176 Iwo furrou 
plough; 1262232 Convertible hillside reversible plough, 1262253 *■ 
pulverizer; 1262722 Two way plough; 1262791-1262792-1263352 Rotai> 
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illers ; 1262983-1264447-1264678 Harrows; 1262995 Wheeled plougli ; 
263422 Wheel harrow; 1263423 Harrow tooth cleaner ; 1263690 Harrrw 
-itachmeiit for plougli. 

IRRIOATIOX, ~ United States : 1261031 Ditching machii'.e. 

Hantires and Manure ‘ Distributors. -- 41960 Manure 

nrcadei . 

United States: 1261025 fertilizer ; 1 261116 Pro :essfo/ making a mixtd 
intasli, nitrogenous an<l phosphatic feiLilizer ; 1261117 Process of maki]:g 
■ mixed potash and nitrogen fertilizer ; 1262685 Ftrlilizer distributor ar.d 
tlaiiter ; 1263105 Se^td and fertilizer distributor; 1264409 Straw spreada 
-,iid grain separator. 

DRIIJ.S .AND Seeding Machines. - Canada : 181787 PotaP; idantu . 

Sicedcn : 42039 Distributor regulating device for seeding machine. 

United Kiniidom: 114455 Potato planter. 

United States: 1261291-1262084-126.1454 Planters; 1262142 Potato 
ilaiiter ; 1262283-1264153 Grain drills ; 1263070 Harrow attachment- mr 
planters ; 1263105 Seed and fertilizer attachment ; 1263111 Combined eul- 
dvator and seed and fertilizer implement. 

V.ARious CuUTUR.AT. OPERATIONS.- S^ecdeii : 41807 Hoe for root 
ji'ops ; 41921 Horse hoe. 

United States : 1261720 Cotton eho]j])eT and cultivator ; 1262230 Har,d 
i-iiltivalor ; 1262418 Doulile cultivator ; 12(12800 Maize cultivator ; 1264102 
I'uiir wheeled eiiltivatcr ; 1264419 Plant protector. 

Control of Disk.asics and Pests of Pl.ants. - United Kingdom: 
iI4(ki 2 P()wdere<l iiistcticide comiXised of ce)p[)er .oi]])b:de and ammoniuiii 
v.rbouate. 

United States : 1263312 Btdl \\eevil destroying maclujie; 1263965 Weed 
aatter. ^ 

Reapers. Mowers and H.arvksting Machines. - Siecdcn : 41809- 
41810 H(Hse Taku-. 

Su:iiZcrUmd : 78221 fruit gatlieriug device. 

United States : 1261020 Lawn mower ; 1261202 Machine for gathering 
irinisoii clover seed; 1261 241 Revolving hay rack; i2(.)T404-I26i 653- 
1203540 Grain shcK'kers ; 1261529 Corn luiskcr ; 1261702 Attachment con- 
Vciting binders into lieaders ; 1261860 Biiuling iiiecdianism for grain bin* 
uer ; 1262030-1262031-1264575 Cotton pickers; 12(12340 Guard-plate fe'r 
luy rake; 1262353-12(13149-1263183-1264294 Pe^ennt harvesters; 1262658 
Mower; 1262756 Conveyor-rake and stacktr ; 1262957 ^faize shocker: 
■D63001 Motor driven header and binder; 1263321 Hay rake; 1264154 
f>tooking attachment for binders; 1264353 Hay rake aral loader ; 1264385 

t Gin harvester; 1264780 fruit gatherer. 

Machines for lifting Root Crops. — Denmark : 22862-22884 Po- 
■to diggers. 

United States: I2(>ii39 Potato digger; 1261227 Riding beet pulltr : 
!6 i333-i 263529 Beet harvesters; 12(131x4 Sc]>arat< r for potato eiigger ; 
^63408 Elevating and topping mcvlianism for beet harvester; 12641 ii 
oot harvester. 
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Threshing and Winnowing Machines, — Denmark : 22879 
for cleaning machines, 

Sweden : Straw elevator. 

United States : 1261299 separatoi*; 1261338 Feeder for threshino 
machine ; 1261562 Band cutter and feeder for threshing machine ; I26i6:'9 
Pea hiilier ; 126181 3-1262760-1263233-1263980 Threshing machines ; 1262423 
Maize grader and separator ; 1262559 Pea and bean separator ; 1263130 
Green pea hulling machine. 

Machines and Ibtplements for the Preparation and Storage of 
Grain, Fodder, etc. — Denmark: 22838 Improvement to a self binding' 
straw-press; 22890 Straw press. 

Sweden : 41850 Knife for root cutter. 

United 'Kingdom: 114435 Machine for obtaining fibre from cotttn 
seeds and other fibre bearing seeds. 

United States : 1261051-1261931-1263322 Baling presses ; 1261522- 
1261997-1264171 Hay distributing apparatus ; 126^:651-1264615 Silaj^t 
packer ; 1261728 Cotton seed deli n ter ; 1262615 Hemp cleaner. 

Forestry. — Canada : 181567 Wood sawing machine ; 181638 Bark 
iiig machinery. 

United States : 1261760-1263495 Stump pulling machines ; 1263385 
Tree sawing machine. ^ 

Steering and Traction of Agricueturae Machinery. — Uniid 
Kingdom : 1 14377 Agricultural tractor ; 114516 Combined motorplougli 
and tractor ; 1 14943 Plough coupling to tractor ; 114668 Harvesting ma- 
chine driving mechanism. 

United States: 1261263-1261388-1261701-1262488-1263726 Tractors; 
1261584 Steering mechanism for tractor ; 1261945 Chain tractor tread ; 
T 262100-1263973 P'our wheel drive tractors ; 1262304 Traction engine driv 
ing mechanism; 1262456 Automatic draft releasing device for tractor; 
1262625 Steering device for motor propelled plough ; 1262837 Praetor driv- 
ing gear. 

Housing Livestock. — Switzerland : 78223 Automatic releasing de- 
vice for cattle in stables or barns. 

Pouetry Farming. — United States : 1262397 Incubator ; 126288" 
Poultry perch. 

Industrie^ Depending on Peant Products. — Canada : 1S195: 
Bread making process. . 

United States : 12628^2 Process for producing fibrous material fiojr. I 
ricestraw : 1263742 Device for cutting and seeding peaches and othu! 
similar fruits ; 1263922 Fruit paring and coring device. 

D^urying. — Sweden : 41879-41880-42011 Rotary churns. 

Switzerland: 78098-78268 Churns. 

United Kingdom : 114713 Churn. 

United Skdes : 1261 780-12 6421 4 Milking machines ; 1261820 Method 
of manufacturing a butter substitute (with butter, milk, eggs); 126334? 
Teat cup claw for milking apparatus ; 1264336 Sterile butter fat and 
method of producing the same; 1264377 Valve caging for milking machint 

[«*] 
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Farm Buii^dings. — United States : 1261454-1264689 Silos. 
Various. — Denmark ; 22903 Windmill regulator. 

United States : 1263326 Windmill. 


^00 - Rapid House Construction with Concrete Studs. — En^^tuenn'c ^^ewi-Raord, 

Vol. LXXX, X(j. 13, pp. 60^-606 -j- 3 Figs. 4- 2 Plans. New Yorkj March 28, 1918. 

The description of a new method of house construction with fire- 
resistant walls made of cement stucco on metal laths. 

The system proposed by Mr. E. G. Perrot, of Baeunger and Perrot, 
engineers and architects, Philadelphia, allows of building lo-unit rows, 
each house costing, at present prices of labour and materials, about 
$ 2 500, including the cost of hot-air heating apparatus. The price is as 
low as that of similar houses of wood frame construction and is $ 100 lower 
per house than where 8-in . brick walls are used for exterior and party walls. 

The concreting is carried out in one operation, in which both the frame 
members and stucco are placed. After the cellar is excavated a stone or 
concrete foundation wall is built, and the first-floor wood joists are set in 
place on the foundation walls. On these joists a wood frame consisting 
of studs, joists and rafters is erected in the usual manner of building a frame 
house. Every fourth stud is doubled, allowing a 3 X 4-in. space between, 
which is later filled with concrete to form a concrete stud. At the second- • 
floor and roof levels a ledger board with bottom attached is placed over 
the studs and so arranged that the concrete when completed will be contin- 
uous from foundation to roof. On top of the ledger board the second- 
floor joists are set, then the second-story studs and forms. When this 
frame is completed, heavy waterproof paper is nailed to the outside of the 
exterior wall studs, leaving the space between the doubled studs open to 
receive the concrete. Over the waterproofed paper the metal lath or con- 
crete reinforcement is stretched. The concrete studs are reinforced with 
steel rods fastened to the metal lath. 

Tile woUd studs not only support the cement stucco while it is being 
applied, but also serve as furring strips in the finished building. A 2«in. 
concrete coating is next applied on the outside, and at the same time the 
spaces between the doubled studs and in the ledger boards are filled to form 
the concrete studs and caps. The work is preferably done with the cement 
:<un, otherwise it is done by Jiand. The rapidity of the work depends only 
upon the number of cement guns used, or the number of workmen employed. 

A concrete roof may be used on such a house, but >Ir, Perrot prefers 
^'ood roof framing and a fire-resisting covering (asbestos and asphalted- 
fclt shingles, slate, and built-up roofings of felt, tar and gravel). 

According to tire designers this method of constnictiou eliminates 
shrinkage and settlement cracks. A ten-house unit can be built in 3 weeks 
from the time the cellar is dug. • The method is considered to be well adapt- 
ed for building barracks, hospitals and one-?tor>' factories. 
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901 - Study of some Egyptian Farms, - barois, c., in Com/^^s nudus .1, 

V ACiulhnit d'A^riculUtn- dc Frana;, H”, Xo, 13, pp. 117-427. I’iVris, April id, i..|,s 

At the Meeting of April 10, 1918 of the French " Academie d' Agricul- 
ture ”, the author described some capitalist farms in F^ypt with the inten- 
tion of pointing out to the French public the advantages capitalist colonial 
agricultural enterprise, if well managed, may offer to French investment, 
Five farms, those of Kom Ombo, Cheikh Fadl, Ouady Toimilat, Sakha, ami 
Santa w^ere studied. 

Kom-Ombo F.\rm. - 111 1903 a company bought from the Egy])tiu,, 
government 32 124 acres on the banks of the Nile in a plijiin 1 760 miles south 
of Cairo by 24. 50 northern latitude. It was absolutely desert land, new-r 
reached by the waters of the river, with a minimum hejght of 37.16 to 
49.20 feet above low water leved. The soil was not composed of NiK 
alluvion, but of deposit from the neighbouring valleys. The climate was 
tropical. These 32 124 acres cost £ ii 597, or about 7s. 2d. per acre. 

The problem to be solved was to raise iiiechanically and distribute the 
water of the Nile in all seasons to the highest point of the estate, and to ren- 
tier fit for cultivation land which had r.ot only never heen cultivated, but had 
never borne any kind of plant, Four jxiwerful pumps of i 400 HP., cam 
with sheet steel delivery pipes 6 54 in diameter and 1640 feet long wen 
installed, 110 miles of road, 121 miles of railway, and about 220 miles "f 
canal were built, numerous buildings for the pumps, staff, peasants (schec; 
mosque, hotel, etc.) erected, and the laud levelled and prepared. 

The total cost of the original installation was nearly £981 310, or i.\ 
]}er acre for the 22 980 acres now’ under cultivation. The estate, uninhabit- 
ed before the work began, now counts a ixipulation of 20 000 inhabitants. 

After five years of not always successful ex])enments in the growiii,; 
of cotton besides cereals, beans and fodder (wiiner crops), and maize (altern- 
ate summer crop), cotton is at last being replaced by sugdr cane. 1; 
1916, the cultivation of sugar eane which covered only 27 % of the area c’ i 
tivated, brought in a gross profit of £150 ()66, as com])ared with £79 298 from 
ail the other crops together. 

The annual farming ex])enses are £194 280, corresponding to €8,10.0 pa 
acre, including 14.S. in taxes. These figures include £1.18.6 }>e\ acre for rai" 
mg the water, and, in 1913, represented a profit of 5 54 %, 

The land is cultivated either by the tenants for the ordinary cio])s, < r 
in conjunction with the fellahs and the company for tjiese crops and for cot- 
ton, or directly for sugar cane. In all cases^lhe pumping expenses are met 
by the company. For direct cultivation the estate is divided into farm.- 
of 1977 to 2471 acres, each with its directing staff, workmen and material 
The utili.sation of motive power fretm the Assouan dam and the adaptatma 
of cotton to the land improved by iriigatioii are ex])ected to make the enta 
ptrise very prosperous. 

CiiKtKH F.\r>T, Farm. — 'fhis fann is situated in central Egyi)t, a dh- 
trict suited to the oroduction of cotton and sugar cane. It is an examph 
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an estate, previously fairly badly managed, taken oyer by a company, 
improved by it, and cultivated exclusively by farmers. The land is on tli. 
ri-jht bank of the Nile, between the river and the Arabian plain. It does 
rot receive the river water directly, and can only be irrigated by pumping ; 
it is of average quality. 

The estate contains 9 204 acres The company with a capital of 
t594 bought it from the Egyptian Government in 1900. The cost of 
the original installation was : —land (cost and preparation), £566000 ; build- 
iitrs, £24 680 ; machines and steam-ploughs, £33 750 ; dredging machines, 

1 410 ; miscellaneous expenses, £7070,01 a total of £632 910, and represents 
51 outlay of about £70 ]jer acre. 

All the land is let out to farmers. The irrigal ion water is supplied b\ . 
lie company. 

Iksides cereals, beans, maize and clover, which are included In the 
utations, the principal croy) is sugar cane. The chief tenant is a large 
ugar ('(unpany w'hich cultivates 6857 of the 9204 acres of the estate. The 
cceipts I'oi 1915-1916 w’cre ; — rents, £46620': miscellaneous receipts, £660; 
nterest, £r 380,01 a total Oi £46 660. The expenditure was : — farming ex- 
H;'nses, £ii 280, general expenses £3140, a total of ^14420, There ^was, 
hen fore, a profit of £32 240. The a\'erage rent is £5 per acre, and the com- 
..aiy’s annual outlay about £i .II .0 per acre. Ivich year the company pays 
sivarehoklers 5 1/2 % and m 1916. after 15 years’ existence, its reserve 
rud exceeded £39650. 

OuADY Toumieat Farm. — This farm is of a totally different charac 
t-r. It is an estate of 21 250 acres, most of which has deteriorated owing to 
he iiifiliratioii from a large ymblic canal. In 1891 only 7 412 acres wvre 
ull cultivated. 3460 acres were occupied by canalspir w’ere fallow, anc. 
('378 acres were considered suitable for cultivation if drained. 

The estate is in a hollow in the desert betw’een the Delta and the Suez 
J.aial. It was exploited by the adrnini.''tration of the Wakfs (religious 
iMiLiuain) and the profits dev<?ted to the maintenance dt (he Government 
•cliools. From 1802 to 1895. £29130 were spent on building: — l) a 
.\;;ter-niising plant' with four large centrifugal pumps to raise the drainage 
■v.iter to a height of S.85 feet in the neighbouring Lake Mahsainah ; 2) a 
ndiiig canal over 48 fniks long ; 3) a drainage canal over 13 miles long. 

Owing to the neglect of the Wa^'s these works did not inq^rovc the con- 
ation oJ the estate', and, in 1890, the area suitable for cultivation had la-t 
I'a'eased. The Ministry of Public Works then uiidertOi the niaiiageineni 
■I tile estate with the intention of ctiinpleting the drainage W'orks as wvU 
''f eleariiig the 10 378 acres capable of being reelaimcd tea' cultivation. 

The necessity of iuertasing the yiower of the walei-raFiiig jfiant and to 
•ciiply the overflow' from Lake Mahsanudi ijito tlie Suez Canal by means 
'T a canal nearly 55 miles long was first Tecognist:d. By the end of io«-6 
' -65 acres had been reclaimial for cultivation and only 31^3 reniaine'.i 
-0 ))e cleared . The advance mo ney for the wo rks , aniou nti iig to £46 400 had 
•H'cn entirely reyxiid to the W'akfs from the profits from the farm ; the taxes 
•f £5 947 had bcc‘11 paid regularly and, in addition, an annual inecune of 

• [Ml] 
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£S 250 had been paid to the Government schools. The work of clearing 
was then continued' using the annual profits, which increased progressively, 
In 1916, when the work of clearing' had been finished, the net income of 
the estate was £31 323, or about £1.15.0 per acre cultivated. 

In the Ouady Toumilat district the soil is light and of inferior quality. 
As throughout all Lower Egypt the principal crops are cereal 5, clover, maize, 
and cotton. 

The agricnltural population which in 1891 was reduced to 4 500 in- 
habitants, is now 17 000, about 5 000 of whom are workmen. Thanks to the 
reclamation work undertaken since 1891, the cost of which has exceeded 
£99 120, or £9.10.0 per acre reclaimed, this estate is once more prosperous. 

Sakha and Santa Earms. — These are two estates with abundant 
yields situated in the best part of the Delta. The Sakka estate wi^h 6 412 
acres of good, average quality laud, is managed by a State Administration 
called “ Egyptian State Properties ”, that is to say, it is methodically, but 
expensively managed, as is the case with all State administration. 

The land is partly cultivated directly by the Administration, partly 
leased yearly, let to workmen for a quit-rent, or leased for special crops. In 
1914, 4 146 acres were being directly cultivated with the following rotations 
and yields : — 

Wheat, 410 acres, 19.08 bushels ; barley, 175 acres, 33.28 bushels ; 
beans, 640 acres, 22.65 bushels^ clover, 783 acres; cotton, 1907 acres, 
2.93 cwt. ; gardens, 10 acres. ^ 

The Administration reserves the cultivation of cotton exclusively t ' 
itself, leaving that of maize to the tenants. The receipts for the whole es- 
tate, including the crops grown directly, rents and quit- rents were £44 682, 
the expenditure £25 144 ; the balance, therefore, is £19 538. The receipt? 
amount to £7 per acre, the expendituie £4, and the profits £3. The taxe? 
are i6s. per acre. 

The Santa farm, in I/)wer Egyi^t, is also demesnial, and has land of tlk- 
best quality. It contains ii 794 acres, 6 635 of wliich are cultivated directly 
and the remainder by annual leases and quit-rents, like the Sakha estate. 

The results are superior to the preceding ones. The rotations and 
yields for the crops grown directly were, in 1912 : — Wlieat, I 243 acre? 
29.90 bushels ; barley, 655 acres, 49.54 bushels ; btfaiis, 329 acres, 20.02 
bushels; clover, 1517, 20.65 bushels ; cotton, 2 874 acres, 4.13 cw't ; 
gardens, 15 acres. 

Eor the whole estate including crops cultivated directly, leases and quit- 
rents, the receipts were £139043, the expenditure £63 220, and the profit? 
^75 ^his represents receipts equal to £ri.i6.o per acre, expenoitiut 
of £5.7,0 per acre, and profits of £6.9.0 per acre. The taxes are £1.9.1 
per acre. 

These examples show the profits which might be derived from similar 
districts in the French colonies, so long as individual initiative is supported 
by sufficiently large capital aided by competent management. Above 
all such large enterprises should not be entered upon before the subject lias 
been thorouglily studied and numerous extensive experiments made. 
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jo2 ' Studies in the Cost of Market Milk Production in the United Slates. — ando - ox. 

A. C. and RtDDELL,F.T. (Miclii,a:an Aprir. Kx'p. Siation), in Thi: J'-.uriuii of DaiiySainct:, 
\'ul. I, N'o, pp. iSi'iS}. Balliinuri;, July, I'lj;. 

Tlie data presented in these studi(‘s eover a ]jeri<;d of two years, from 
[fii4to 1916, and include figures from 25 farms near Grand Rapids, 

^;ni, Most of the other figures secured on this point in the United »States 
sr.'iv collected in New Englaird or Atlantic Coast States. I'he data were 
St-cured by a one day visit to each farm monthly. All the farms visited 
jroduced market milk, some of them being dairy farms solely, althougr. 
;iinst of tliem were coupled with grain, vegetables, live stock or fiuit pro- 
iaction, and cacli farm was conducted ac(^o:di3:g to tl’e ideas of the ow]ier 
)!' ojjcratfn. Tlic average cx[K-j;f]itur(s fd the fs.rms visited were as siKiwn 
n Ts.ble I. 


T A in ,r: I . - .1 vcrmfc expend it urefi . 


Item? of CTpctiditv.re 


I'.'t.d nuuibur of itiiuis , 

iiimtbt r nf (;<avs per Year ... 

M.in labour 

Haalinj.! luiik I a!u r horse labour , . . , 

rt cds : 

Ivou^diago 

C ir.LC lit rail 

Pastures . 

Cash svaidri* s . 

CtAjluai y SCI vjoi.s ;miu dni.us . 

i uteri -si aivl depredation on In rd 

Taxes, iiitered, insuranoo and flfprcdatie n ou Ijuijdir.i;^ . 

Deprerialiou on lurn tools and dairy utensil- 

.kliial losses on live stock 

•Vkleil earnin': power of owner due to kninvlei !i;t;\c.xperierice. 
and interest iu excess of that possessed and u-ed by ordi> 

nary labnir 

.Vi'kd risk duo t> ■ instability of market for prodnc't as whole 
nuik, which in single year.s amounts to 30 per cent, and 
in one year -jut “f every five would be b per exat .... 


1914 191; 


-5 

S 28/8 27. lo 

‘5.54 Md' 



5. y- 7-^^ 

1, 90 . J.77 

o,s 6 1 .00 

Q.SS O.i|0 

8.72 10.3; 

O =0 0.48 

1.05 0.2- 

6. ' 0 0. 


Tol.il . . . PVe 57 1.^ '--9 


The average receipts of the farms \'isitcd, for tla- daily, wore as shra^in 
ill Table II. ^ 

The authors bring in a new ]K)int, that of “ instability of market for 
Iiroduct as whole milk wliicli in a single year may amount to 30 ])cr cent 
and occurs, as tliey estimate, one year in fi\'e. which would be 0 of tbe 
total cost of production, in this case $ S’.g; for 1914 and $ 8.30 for 1915. 



RURAI, ECONOMICS - IMJIJ.ING 


>jS6 


Taken II, — Average receipts. 


Itetii* 


I'cct'ipH 


li)l4 


AWM'ugt; pouiuls of milk proJuvi-i! 

6 02S lb 


7 1 56.8 Ih. 

Gallons of milk pTodiiccd 

{>34.70-11 


S62.3 eal. 

Average price per gallon delivered iii|i» Grand Rapids. 

16.00 e 

UltS 

16.35 IT 

Value of milk produced 

^5 HG 35 


$ itQ.'U 

Credit bv manure 

17-45 


17 59 

Total value of products per cow 

158. {So 


I 56 .(a> 

Net piolit per cow , ♦. . . 

8.23 


b.31 

C^vsL of production per gait jii 

15 00 . 

eilts 

1.5 . .3 9 

Net priUit per gallon 

I.n t 

•eiils 

0,7 ee 

Cost of production and delivery per hundicd pounds . 

8 i.Qid 


% 1 . 8 . 5-1 

Cost of produetioii per quart 

3 - 47.51 

cuts 

3 . 84 ^ee 


The iiiVestineiit on the farms studied. ex])ressed in percentage is a- 


follows : — 

liiVisUiKut ill iTiiCl’ 15 % 

Invi-stinent in buiklings, 54 '► 

Investment in cquipnitiit i » 


For I () 15 the di.^trihntion of cost factors ■\va> as follows, exjnessed in 
percentage: - 


Grain 

Rnughage . . . 
Pasture . , . . 
Hauling milk. , 
Man labour , . 
5 Iarkct losses . 


17.S "o Taxes, imeusl luui ik juxeiiuii-u 

20,2 rju buiiaiiigs ?■ t,< 

S.I ivuih- oil cows 

'i.S Enssisoncows (tuhcrcolosis.cte. i.: 

iS.i 'Mauagenu lit ... 1 .s,,'. 

5.'^ Oeprvciayoii on tools, ete ... o.^ 

t'elcrinary services 0.7 

Cash items i,: 


Tile authors ])oint out that during the last two years the cost of hdKun 
has increased 25 %, concentrated feeds go to 35 %, roughage 10 air i 
iriinoT sipiplies and milk room equipment 25 to 60 per cent. 


AGRICULTURAL INDUSTRIES. 

903 - The Intrinsic Values of Grain, Cottonseed, Flour and Similar Products, Based on 
the Dry-Matter Content. — Kokknkk, i' g.. C. S. ■;/ .1 ::nVii?Pn-o 

No. 374, pp. 1-32 *f 12 Tables — 3 i'les. \Vashiiii>tfm, ]). C., Getolur 17. nun. 

The moisture content of grains nr cottonseed varies with the sea>on. 
the ]>art of the country in which they are grilwn. and tlie 3v iythey aiv 
handled ami stored after being harvested. The minimum and maxinumi 
moisture content of grains, cottonseed, or their iiiunufactuKd products 
generally varies between lo to 30%; new' mai^(\ iiow’evcr, frequently 
exceeds this maximum ; whereas thoroughly dry small grain and cnttnnseeii 
niav contain less than 10 % of w'ater. 
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All else being equal the value of grain, cottonseed, flour, meal, etc., 
to the consumer is in projwrtion to their content in dry matter. Moreover 
iii(.>isture is a .serious liindrance to good kee])ing ; enormous quantities of 
u-rain and cortonseed are serioush' damaged each year by moulds and fer- 
luentation because their moisture content is too high for safe storage or 
transportation, and the danger of such damage increases with each ad- 
ditional percentage of moisture. 

The value of a low moisture content has long been recognised in the 
trade, where the rules governing the grading of grain lay down that grain, 
to be classed in the higher grades must be “ dry ”, in the intermediate grade 
reasonably dry ”, and in the lowest grades dam]) ” or ” wet This 
classification is very indefinite, but it was only in 1916 that rules giving 
definite maximum limits of moisture lor the various grades of corn were drawn 
u]) by the Grain Dealers’ National Assriciation, and ado])ted by' the State 
grain inspection de]jartments and grain exchanges. In 19T4 the Depart- 
ment of Agriculture drew up grades for commercial mai/.e emd fixed definite 
limits of moisture fin each of ^he six nnmericul grades. These grades are 
now ill force iii nutsl of the maize markets in tlie United States. Tn certain 
States the pure-food laws also d<.:al with tlie amonnt ed' moisture grain and 
flour may contain in order to enter the State. 

When a unit of wvight of grain, eottou'-eed. etc,, ooiitaining excess 
ui; istiire is dried natiirally or arlifieially to a lower m istnre content, the 
weiglit is reduced by the loss of water, but all the dry matter is retained. As 
(inlv tlie drv matter is eonsidereil as ha\ing a^’}' value the total value behu'e 
and after (Irvine" will be the same. The conugar alive value of the dry inalter 
is. tlierefore, of great impoitance. Th.e ant lea gives a series of tabksby which 
t’le c(^nn)aralive value, on a dry- matter ba-^is, of grain, cottons; ed. fionr, etc., 
containing various peieentagcs of moisture and quoted at varnais prices 
per unit of weight, may' be easily’ and raiiully' caaulated. The.'^e tables 
sho\^ that the difference in value for eacli i of dry matter increases in 
direct ])ro|)OTtion to tlie increase in ])rice, so that, as the price (d tne product 
increases, th<* diffevenee in I'aliie fen each t 'i;, of dry matter or moisture be- 
('.mie.s of greater importance to the producer and 'onsiiimr. Moreover. 

is clear that if a dry |>roduct eoinmands a better price than one with a 
lagh moisluix* content the farmer will! he encouraged tn ini]'irove his methods 
of farming and storing. 

Oiain, especially maize, is frequently ]nit on the luarket with a moisture 
content too liighto remain sound during storage or lrans]Hutatioin and hasto 
be dried bv maeliine. Whether dried naturally' or artificially the shiinkage in 
weight of such grain is always greater than th.e diflerence in the ]>eicentage 
of moist lire content before and after drying, as shown by the moisture tester, 
unless all the moisture is dried out, when th^ slirinkage and the reduction in 
moisture are* equal. In order to facilitate the estimation of this jxu'centage, 
the autlior gives a table by which the slrnnkage* may’ be didennined when the 
original moisture content and the mnistuic content after drying are known. 
He also gives formulae for finding the jw^rcentage of shrinkage corres])cnding 
to any reduction in imn.dnre content and for finding the weight of the 

[!*#3 , 



9S8 


MII.LIXG ~ DISTILLING. — SU<'tAR INDUSTR\' 


material wlieii the original weight and the moisture content before and af- 
ter drying are known. 

In drawing up the tables only the fundamental factors of moisture and 
dry matter vvere considered ; there are, how'ever. other factors of equal ini' 
portaiice in the buying and selling of cottonseed, flour and other products, 
among which may be mentioned : — i) the relative quantity of damp grain 
in the grain-producing States that have a surplus, or in the district border- 
ing on any given grain market, and the relative quantity of tlie market 
receipts ; 2) the tendency of damp grain to deteriorate during storage ot 
transit, and the incroased danger of such deterioration as the moisture 
conteiu increases; d) the conditions of supply and demand at the time of 
inarketing, and the relative ca]Kicity of tlie markets to absorb or dispose of 
damp grain at ,a profit ; 4) weather coiulit ions :it the time of marketing and 
future weather conditions w'hich may affect the condition and carrying 
capacity of the grain; 3) the extra cost unciirred by the artificial drying 
of the grain and by the freight on the water handled ; d) the flight “invisilde 
loss” ill rveight during the drying process. 

904 Ths Utilisation of Sisal Waste for ihe Prcduction (f Alcohol.- L/ f, 

Voi.XIlI, No. t). 1^5. I.riiidon, Oct., oar; Ab^liiu t in tlv- Bunt'll:- ia‘.' ft' iiV r/:;- 
dochine. Year XXI, No. i:a New Mli Iph-' , Jarir.iry-Ftbii'ary, 

After the fibre lia- lieeii extracted frr in si-al thcic remains mreh 
waste, wdiieh has a very disagit table ''Uieil and. wl^en p<‘s.-ible. r<Kr 
as a fertiliser. Invesbg.itions have been made t-i whether this waste 
can be put to a mere profit Ale u^e. The expciinunts dealt partly with 
its utill.^ation for paper-making and partly on the <.xtiacliGn of ahNfifl 
from the leaves and stems. 

The experiments, made in. Brilisii Hast Afiit;-. sb.< w it is jx sdlo.- 
to extract alcohr 1 from sisal. An ai:ai}'sis of the iuice of the leave.s showul 
the plants from the coast as wvli as tlios- frem the HigMar.d to cor.ta-.ir; 
3 % of sugar. At Yucatan, whence sisal was first oxpoitcd and where 
alcohol has been made from the waste and put on the maikct. the sugar 
content was never below n..|. °,'j, and snmetimc.s, after a long dry seat' n. 
reached 14.1 %. itlost of the alcohol was made fu ni leaves containiiw 
12 % of sugar. 

A yeast was isolated from sispi plants which, fermented a glucose solu- 
tion but was quickly killed in the sisal extract. This was no denbt dm- 
to the large quantitks of organic acids preserd. .After ncutialisatim with, 
sodium carbonate and the additirn rf a sma.ll cpiantity of glrecse it we.s 
found possible for the yeast to live in the sisal ixlracl. b-ut 110 Icimtntalioa 
took place, 

905 - The Beet Suear Industry in the Netherlands. ~ Goossens, G.,in !n cn uuioct, 
Year in, N'/S, 7 and q, pp. 151-152 and 200-202. .\ntiverp., Fcbniary 13 and 27, 1018. 

After giving an historical survey of the beet sugar industry in the 
Netberlaiidi the author gives the figures for the prcduction of sugar in that 
country from 1864 to 1916. In 1864 there were only 6 refineries with a 
production ot 3 700 metric tons of sugar, an average of 617 tons jiei factory. 

[ 305 - 905 ; 
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III the peiiod i«.99 to 19OD, 31 refineiies were working aivl producing 71 092 
metric tons of sugar, an average of 4 940 per factory. The 28 refineries 
working clurijrg 1912 to 1913 produced 279 000 nielric tons, an average of 
0980 each. In 1916 the 28 jcfineries only produced 247 209 tons. A ta- 
ble giving the average yield of sugar beets per acre from 1908 to 1914 shows 
that, ill lOcS'ipoo, the yield was 2G0 cwt.of roots with a :6.8o % sugar 
content, yielding 43.75 cv\t. of sugar. After drf/i^ung, in :9 <j 9, to 217 
of roots containing 15,5 8(1 sugar, and yielding 33.58 cwt, of sugar per 
acre, the average yield of sugar beets rose in 1011*1912 to 286 cwt. of 
roots, containijig 'ih.57 % sugar and yielding 47. Gi cwt. of ,>ugai per acre, 
an<l in 1913-1914, again dn^jped to 219 cwt. of 16.55 89ving 36.25 

cut. of sugai. 

Resides the beets produced in the country the refineries al.-o deal with 
beets im])OTled from (h-rniany. On the oilier hand the Xc-the-rlands also 
export beets into Belgium to be used by the factories there. Tlie aufeor 
e'oiisider.s the sugar ])Osition in tlie Xctherlands during the last three years, 
and concludes that tlic- production for I9i7'i9i8, e 'tiinatcd at about 200 000 
mefric tons, will be sufficient to meet the demand foi beet sngar there in 
l()l8. wliich is estimated at alxait 170000 meirie ton:*'. 

906 - The Fat of the Residue of the Deccrtication of Rice. - .axolli, I'Mucicic A kkuh 
R. AcciuloKia a' A:::^ A: \ nl. J.X. oi'- * u-iv.. rir.iio •.■■i’. 

The annual production lU' ii<'e in Italy exceed'* 1 1760 000 cwt.; tile 
residue from decortication ];ula di rise ") represents <)Sooofj ewt. and 
O'litiiius about 147000 cut. oi oil.' Tliis residue com])--<tdi .■■1 the peri- 
s}‘cnu, embryo and p-art of the outeviiifSt -taroli layers of^tlie caryop.sis, 
to wliic.h, in ihe Iradi', are added varyin.; ([iiantitie^ of husku AVithont 
tl’e Imsks it repucsejits 7 to N At ' d' the wciglit of tlie rough rice, but the 
c'onuiiercial type represents about ic '3^ of thi> weight. Tv]> to the piresent 
ii has (inly been utilised ni ]»arL as a. lo('d iru caltle (i), ai'd before the wai, 
the greater part of it was exp-orted (cliiefiy to Switzerland and Germany) 
and sold on a basis c'f its total fat 0- ]uoiein content, which varied troin 
15 or 16 % h'. 24 or 20 

By removing tlie fat from this product its keeping qurdity is improved, 
it is made more liealthy (the fat i.** .dighth irritating and relaxing) and 
easy to transport. T*ie extract is of great value, e'^pccially at this moment 
wiien all the war indlusiries require so much fat. Kx];eriinefits on the ex- 
traction of this fat were, therefore, made. 

Repeated pressure under 30U atniosphei'cs eatli <if nearly 2 cwt of 
meal, previe-usly moistened and lieated, gave an average yield of (>.5 Ai of 
crude oil. The ])rupei'Li( aiui characters of the fat vary gremtly, especially 
according to tlie .state of | rcservatimi of tlie residue, ami also according to 
the method ( 4 ' prep'uralion (by compiession or volatile solvents). That 
I'i'epared by eom];’rcssion is liquid at ordinary teiiijxTLdurcs ; it is a true oil 
'vith a ilcnsity ( f n.oia, of :> grcenisli-gicv eolonr, TTe c.ikc <'il>t;iiiied by 
tliis method is similar in appearance that oJ' sesame seed. 

.11 Str R. iM:;. J.i'!,, \m. ; A;;.*,. Xo. ; : • c 1 ,, x,,. O-.c ; 
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The cnule residue of decoriication contains 2.38 % of nitrogen, corres- 
ponding to 14.87 % of crude protein which, together with 15.23 % of fat, 
gives a total value of 30.1 ”0. In the dried cake this value is 33.8 % 
(16.7 % of crude protein and 17.1 % of fat). 

The extraction of this fat is of great value, and sliould be started 
iinmediateUL leaving till later a detailed study of the possibility of complete 
extraction by volatile solvents. By the comiiressioii method it w^ould be 
possible to obtain 39 200 to 58 800 cwt. of excellent oil for the mannfactnu 
of soap, fatty acids and glycerine. 

907 - South African Paper-making Plants. -- See No. 860 of this Rvvtcu<. 

908 - A Substitute for Litmus for Use in Milk Cultures.— C lakk,w. m. and lots, ii. a. 

(Research Laboratories, Dairy Division, Bureau of Animal Industry, U. S. Dept, of 

Agriculture), in the Jotifniil of Res£(iTch, \ol. X, No. 3, pp. 105-111, 

Washington, D. C., July 16, lyi/. 

"The colour changes wliicli occur in litmus-milk cultures may be due 
to changes in the hydrogen-ion concentration of the medium or to reduction 
or even destruction of the dye. If it is the degree of acid or alkali fermenta- 
tion which is sought, it is advisable to use an indicator which will not 
be affected exce])t by a change in the hydrogen-ion concentration. Di- 
bromoorthocresolsulfonphthalein. for which the short name bromeres^d 
purple is suggested, fulfills this condition. 

lyitnius undergoes a temjx^rary reduction during sterilisation in the 
presence of milk. Bromcrcsol purple does not. The colouring power of 
litmus is relatively weak ; bromciesol piirjde in very high dilution is useful. 
Bitiuus and azoditmiii are indicators of uncertain composition ; bromciesol 
purple is a definite individual compound obtainable in crystalline form and 
therefore reproducible. The impurities of litmus preparations vary in 
their effect upon the hydrogen-ion concentration of milk and often neces- 
sitate elaborate adjustment either of the litmus solution, of the milk, or of 
the mixture if reproducible colour is to be obtained- Bromcresol purple, 
on the other hand, may be used with the assurance that, if other conclitions 
are constant, it, will always produce the same colouration. 

Some of the difficulty exi)erieTiced in reproducing a particular initial 
colour with either indicator 'is shown to be due to the changes in hydrogen- 
ion concentration which occur when milk is sterilised by heat. 

The comparative value of litmus and bromcresol piirj)le in milk cultures 
was tested with a variety of organisms. It w'us found that no change 
in reaction could be obser^’ed witli litmus which could not he followed 
equally w^ell with bromcrcsol juirple. In many instances litmus wyis ren- 
dered useless by reduction or destruction while bromcresol purple continued 
to act a true indicator of the hydrogen-ion concentration. 

909- Preliminary Note on Certain Changes in Some of the Nitrogenous Constituents 
of Milk Caused by Bacteria. — Supplee, G, C., in The Jourunl of Dnir-^ Seicncc, Voi.I, 
No. -U PT’* 3 ^ 3 * 3 ^‘)’ BnUinn,'rc Lnn<lon, November, lyir. 

The data presented in this preliminary note are the result of a preli- 
minary investigation on certain quantitative changes in the nitrogenous 
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i;(jiistituent‘5 of milk caused by bacteria before any chrujge in the physical 
appearance of the milk is evident. 

The following species of bacteria were used : Bad. laclis acidi. Mic. 
albidiiS, li^tiefaciens, B. lactis vheosus, B. mycoides, Acid pqToniser 
(species unknown), Bad. hidgancum, B. coli communior, Bad. aerogenes, 
B. pfodigiosus, Ps. pyocyaneus, B. subiilis. 

The plan of the analyses was one of fractional precipitation by various 
pifcipitatihg reagents anil the subsequent determination of the nitrogen in 
each of the fractions. 

In many instances the changes in the nitrogen content of the various 
tractions were very slight.* Many of the results, however, were beyond 
the realm of experimental error. A study of the tables presejited reveals 
tilt.- following general results ; — 

All organisms tested except two caused a decrease ii i the casein fraction 
and in most cases this decrease was more marked with those organisms 
known to possess extreme proteolytic proj^ertics. With some organisms 
there was an ijicrease in the albumin fractioji, with others a decrease in 
the allmiiiiii fiaetioii and little or no decrease in the casein fraction. The 
changes in the nitrogen content produced under these conditions will serve 

n erreliminary basis for further wnrk. 

910 Experiments Determination of Cow Manure in Milk; Moisture Content and 

Solubility of Cow Manur*. Tvylor, G. B., in the Joumtil oi Ddiy.Scimce, Vul. I , N1.1. 4, 

PP- Bnlliniorc' & Xovvinbtr, ini;. 

A series of experiments was conducted on cow manure from the experi- 
mental farm at Beltsville to determine primarily W'hether the manure in 
unstraijied milk can be measured quantitatively by chemical metliods. 
A method was found which gave good results provided the original quantity 
of manure present was fairly large, Bor average milks, however, this chemi- 
cal method is impractical on account of the fact that, while manure is always 
present, it is as a rule in such small amounts that it cannot be measured 
chemically. 

The experiments lead to the conclusions given below. 

Conduaions : The moisture in the cow manure examined averaged 

nearly 83 per cent. Air dry mai ure contains about 6 per cent of moisture ; 
5 per cent of the remaining solid matter is soluble in milk. This would 
indicate that only ir per cent of dry manure dissolved in milk, 6 per cent 
of this being water. Nearly 83 per cent of fresh cows* manure will dissolve 
in milk, 83 per cent, of this being moisture, ilanurc in whatever condition 
is less soluble in milk than in water. Of the manure present in bottled 
milk, 91 per cent W’ill be \'isible on the bottom, leaving 9 per cent of foreign 
matter in suspension. 

911 - Methods Adopted in the Production of ‘ClottedCream " in Devonshire and Corn- 
wall, England," S,\nLER, \V., in the Journal oj Dairy Scirnoc, V'ol. I, No. .e, pp. 

Hultiniuri' Hl T^ondtui', No\vnU>t.T, uu;. 

Enquiries have been conducted oil behalf of the Board of Agriculture 
as to the methods adopted by the producers of “ clotted cream '* in the coun- 
ties ni Devonshire and Connvall in Knglaiid. Experiments have snbse- 

[99S-9lri 
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quently been undertaken at tl]e ^lidland Agricultural and Dairy College, 
Kingston, Derby, 

The results of these experiments so far tend to show : — 

1) That provided a suitable system be adopted and reasonable care 
be taken in management and manipulation, clotted cream having the typi- 
cal and characteristic properties can be produced in any district. 

2) That, while a ricli milk is preferable, it is not at all essential fc.r 
the production of characteristic clotted cream to have only the breeds of 
cattle favoured by the producers iu Devonshire; and Cornwall. 

3) That the flavour and keeping properties of the cream are problems 
of a bacteriological nature. 

4) “ Scalding '' foi 20 to 30 minutes with a final tem])erature of 1870F 
provetl to be' a satisfactory procedure. 

5) One pound of clotted cream was produced from 23 pounds of 

milk. 

6) The average percentage of butteifat in tlie clotted cream was 
62 to 64 per cent. 

7) The average butterfat content of the scald milk was 0.75 per cent. 

912 Studies in Butter Shrinkage. - - s .iu the Jonnu^i ■.<! Dniry ScUiur, voi. i. 

No, 2, pp. Ih'.ltimoic, Jul>', I'ji/. 

The Dairy Division of the Cornell University has coiiipietedthe storage 
studies of too tubs of butter. This butter was made in eight different churn- 
ings from sweet pasteurised creaiii. 'The body wa.s good and the nioistnii.: 
was nicely incorpora.ted. All the IjAitter was overworked somewhat, which 
has a tendency to complete the incorporation of the water. The tubs were 
paraffined, and were weighed just before the butter was packed in them. The 
butter was weighed on Xovember 20 after being in cold storage for 134 days 
at 0° to 10^^ F. The shrinkage or increa.se in weight was determined lor 
each tub. 

Seventeen packages showed aii increase in w^eight ranging from 0.5 ounce 
to 27.5 ounces. Eighty tloree tubs showed shrinkage which varied from 0.3 
ounce to 15.5 ounces. The total shrinkage ^vas 377.5 ounces. The total 
increase of weight was 85 ounces. The net shrinkage was 202.5 ounces, or 
18.28 pounds, which is 0.1828 pound for tub or 0,29 per cent. 

913 - The Relation of Oidium I act is and PeniciHium to the Keeping Qualities 

of Butter. — combs, VV. B. aii<l EcKles, C. H., in tl-e JoHynal ni Dniry Sc.i^nn, Vnl. 1, 
Ntt. 4 , pp. 3r7-3 vv atul I/diiluit, Xov< n.-i". 

Tile primary object of tlk; fcXjieiiments reportcil in this paper was to 
determine tlu‘ relation of Oidium laciis'^mX a mould of i\\iiPoniciUinni groip) 
to the keeping qualities of butter, especially wdien tluse organisms had 
develo])ed in the cream behue churning. Only a porLion (-1 the data tukvi; 
during the experiments is given, but the results were C( insistent and 
conclusive. ^ 

It was found that moulds do not grewv readily upon butter, but their 
growth is influenced by the amount of protein, salt and moisture the butter 
contains and the moisture of the surreniuliiig atmospliere. 
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The quality of cream as usually judged by taste is influenced to a marked 
degree by the growth of Oidium lactis and P. Chrysogemm when the 
cream is sweet, but no objectionable flavour can be detected in the cream 
as a result of mould growth when the cream is sour. 

The growth of Oidium lactis or Penicillkm upon cream exerts a de* 
cidedly detrimental effect upon the keeping qualities of the butter. 

Mould spores do not germinate or make growth in butter. The growth 
of mould on butter is tlie result of a contamination from the outside. 

Pasteurisation at ordinary temperatures greatly improves the keeping 
qualities of butter made from cream upon which moulds have made growth, 
but it does not entirely cliecktlic action of tlie enzymes which they produce. 
This action may be checked entirc-I)' by heating to a sufficiently high tem- 
Tieratiirc but this point is beyor.d tlie limit of practicability for conimeicial 
U^eo 

The abiioTinal flavours which develop in butter due to mould growth 
on the cream, are caused by enzymes wliicli are secreted by the mould in 
the cream. 

,14 Varieties of Cheese: Descriptions anti Analyses. — Doane, c. f. and tAwso.v, 

U. V. s'. A Bv.iUUn A’'.. So — Biblic:^ia';']iy of 103 

cnblicatioas, Wlishin^lciT', Abirtb 'i, I'-i". 

This hullfetia giVv-s de‘'< rlptioas “1 diftTrent cheeses and analyses 
(■f ijq varieties extracted from tlie books and technical tieriodicals of the 
producing countries. The varietie.'^ are arranged ip. ‘alidiabetical order, 
if is pointed out that one type of cheese is ircqueiitiy known under differ- 
ent names, thus making classifieatioii difficult. 

915 - Study on the Normal Production of Gas in Cheese: Im^stigaiions at the Agri- 
cultural Experiment Station of Hoorn, Netherlands.— BoEXHour, r. w. vkies, 

J. t.drrDE, ill /i ivm Unulb' Oiulcrzoekinstn Ac 

Xu. r }-:S i llaU'. Tiiu 1917. 

Tile authors undertook an investigation into the gas-prcdneiiig organ- 
isms of cheese. As culture medium they employed that used by vox 
Freudkxueich and Jkxsfx for the study of propionic ferment at itui in Em- 
meuthal cheese. The constituents of this medium, which contains peptone 
and calcium hwtate, are very similhr to tlie nutritive in.attcr of cheese 
vvliicli may be attacked b\ the organisms. 

Samples of 4 to 5 week.-vold Gouda and Edam cheese with many liulc'^, 
were crushed witli a physiolc-gical salt solution and put with vox P'rkuden- 
REich’s iiiitritivo liquid iutr- glass tube.-, which were evacuated, sealed, 
and kept at ui® C. The tubes were opened and the contents used as 
inoculation matciial wherewith to repeat the operation. The final product 
was grown on gelatine. 

1) Ch.ar.actfkistic.s of T'IE bacterium. - The authors succeeded 
several, times in isolating the bacterium responsible for tlie production of 
^as in cheese. It is rod-shaped, 1.75 to 5 jx long and 1.2 y. bnrad. Milk 
Bs not a good culture medium. As a source of nitrogen the bacterium 
lequiies peptone, and <';dcium lactate as a s< nrce of carbon. The ga., pro- 
duced is a mixture of carlAinic acid, hydrogen and nitrogen. Cultures 
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of this bacterium have very great vitality and contain living bacteria after 
10 montlis. The optimum temperature is about 21® C. ; a lower tempt- 
raturc, lo to 12® C., greatly reduces development, and that of 550 C is fatal. 

2) Influknck op SAvr and lactic acid. — The influence on the bac- 
terium of varvdr.g quantities (4 salt and lactic acid added to the peptone am] 
calcium lactate solution was then studied. The experiment was continue'] 
with the sealed tubes to which were added increasing quantities of salt 
and lactic acid. Including the salt already contained in the nutritive so- 
lution, the maximum (quantity tolerated is 4.5 % ; the maximum e(>ii- 
ceiit ration of lactic acid is 0.3 %. Wlien the lactic acid concentration is 
only o.i % a salt concentration of 4.5 % allows fermentation at the end 
of 21 days, and a cunceiitratioii of 5.5 % at the end of i month. 

3) Redocing rROFKRTiK=. - - The presence of hydrogen in the gas 
produced shows reducing properties. In the culture medium containing 
0.03 to 0.05 % of nitrates there is rtrductiou and tiaiisfoimation of the 
nitrates into nitrites, the final reduction of rhe latter being rather slow. 
If, liowever, the culture medium contains only nitrites they are complete- 
ly reduced. (The same reduction phenomenon occurs with sodium 
nitrites and potassium chloride). Fermentation occurs only when the 
nitrates have been reduced, and this Influence 011 the bacteiium is the same 
in cheese as in culture media. Edam cheeses made with pasteurised milk 
W'ere inoculated with the bacterium and 0.05 % of potassium nitrate ; 
cheeses ivithout nitrates were used as controls. In .some of the clieese^ 
there was no fermentation even after lo 01 20 days and the nitrates wert 
still present. In those in which fermentation had taken place the nitrates 
had disappeared. IJermentation occurred in all the control cheeses (with- 
out nitrates). 

As a rule, as soon as tb.e bacterium has no more free nitrogen at its dis- 
posal it attacks the calcium lactate (formed in the cheese by the lactic fer- 
mentation). Carbonic acid and hydrogen are thus formed, causing cracks 
and holes in the cheese. The compe/sition of the gases in the cheese is 
similar to that of the gases given oft in the culture medium. 

The aujhors were unable so isolate butyric ferments in th? cheeses by 
this method and concluded that these* ferments take no part in normal gas 
puidnetion and the formation or cracks. 

916 ~ The Growth ot Green Mould {Penieilfium ^/aiicu/ii)for the Manufacture, 
of Blue Cheeses. — ChaVastelON, U., in Comptes rendus des SfHWfw d& V Acadewc 
d' A'Mcxtltwt lie France, Vol.-lV, No. 18, pp. 56ji'5f>6. I’aris, May 27, iqi6. 

The author (Professor of general and agricultural Chemistry in the 
Faculty of Science at Clermont-Ferrand) describes a simple and practical 
method of growing Penicillium staticunt. 

Bread is cut into slices 1 to 1.5 cm. thi:k, and soaked for about 10 
minutes in a .solution containing 35 to 37 gm. of tartaric acid per litre. 
The slices are then laid flat on frames made of reeds, about 5 to 6 min. 
thick with a distance of i to 2 cm, between each, or, if need be, on straw 
mats ; both must be previously scalded. The slices are sprinkled 011 both 
sides with green mould spores and the frames, wlrich may be placed one 
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(,ji tile otlicr, ]eft in a damp place in which the air is always near its satur- 
ation point or, if speed is necessary, at a constant temperature of about 
■ 2 fC. 

If the damp condition i i maintaiiieci fine cult tires are obtained at the 
cjcl of *16 days for temperatures of 14 to 18^, and at the end of 31 days if 
the tcmperatuTe is about 8®. The ]jro(luction is maximum if the slices* 
jire turned over on the frames or mats once or twice during the period of 
culture so that all the parts are regularly aired. 

To maintain the desired degree of moisture, in a simple installation, 
coarse sacking or matting, the ends of which are constantly in water, may 
be hung in the room. 

The cultures are collected wlien the slices, whicli liave become very 
thin, are uniformly green on both sides ; this does not always occur. 
Thev are then dried in the air before being |;nlverised or passed through 
;i niill. d'he fine powder, which only contains a very small proportion of 
the original bread, and, in the multitude of its spores, represents a very 
cnuxoiti ated and almost pure culiure, is kept in boxes. 

If the 0]ieration is well carried out 20 lbs. of bread \\ill suffie.. to 
sprinkle many the a sand i-ounds of cheese. 

917 - Researches on the Physical and Chemical Constants of the Oily Matter of the 

Egg (** EierSl”). F. Meyek, ly. (lyab jral'triulu des Schweizurs 

hvitsamU-s), in Millftlunirn tins GebieU ddr Lcb.'nsmiitelunkTSuckiiii^ umi 
Vo], TX, Fart 2 and u jip. 135-136 -j- i Table. Btriic, 191S. 

There is little available data regarding the physical and chemical con- 
stants of the oily matter of the egg, i. e., the oils extracted from the yellow 
of the fewyl's egg by means of solvents. Recent determinations carried out 
by Iv. Meyer in the laboratory of the “ Service Suisse de I’hygieae publi- 
qiic ” were made wdth fresh eggs and eggs that had been stored a long 
time, using chloroform and petroleum ether as solvents, The results 
are suminaiised in table form, from which it appears that 

1) The nature of the solvent has a marked influence on the value of 
these constants, as was observed by Jean {Ann. Chim. analyL, 53, 1903) ; 
while petroleum ether only extracts the oily matter, chloroform extracts 
the cholesterin and a part of the lecithins as well. 

2) The differences found for the refractive and iodine indexes vary, 
even for piroducts that have been stored a long time, between the limits 
stated in publications on the subject. The results obtained for the iodine 
value, to which Laves gives the value 64 as the minimum, show a consider- 
able variation, however, being 74 to 75 on an average. 

3) The phosjilioiiis pentoxide content of the lecithins diminishes 
i(radually during .storage, being 1.27 % for the fresh egg and 0.8 Rffer 
'torage for 2 years. 

91S -Th3 Relative Influence 01 Microorganisms and Plant Enzymes on the Fermenta- 
■ tion of Btaize Silage. — E.vmh, a. R. (Iow;i .\iiuailninil Kvpcriincnt station), in 
J'nini.il of Ai^ricuUural Rcu'tHch, V<il, VIII, Xo. u'. pp. 3i.>i-3?o, <1 T.U>tes. -f V) 
'-trums 4 - Biblioirraphy of 37 PuI>Ucininn?. Washiii;ili)ii. IV C.. March 6, 1*^17. 

The question of the respective causal relationship of micro-organisms 
and ])]aiit cell en/.ymes to the fermentation of maize silage haslonghectt in 
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jontroversy. It is difficxilt to differentiate between the activities of tk.^ 
two kinds of agents. Work with antiseptics both by eailier investigator; 
and by the writer is not conclusive. Experimental silage, other than an 
liseptic silage, has been made, with results of fome value ; but the 
conclusive evidence was obtained by the determination of the rate of^chang, 
•in various phenomena of the fermentation under normal conditions. Curvt 
plotted from these data show that bacteria arc mainly responsible lo 
acid production and the concomitant disappearance of sugars. AIcoIk., 
is formed first b^’ plant enzcmics and later by yeasts. Protein is hydrolysti 
first by enzymes and later by micro-organisms. Carbon dioxide evolutiu;, 
seems to be very largely due to respiratory or enzymic activities, but yc^^^ts 
probably have a share in its production after the first day or two. ^^licro- 
organisms are probably largely responsible for tlie heating of the silage. 
Both kinds of factors are always present during silage fermentation and tk 
process is due to the activities of botli in the absence of air. 

9 If - Changes in Composition of Sweet Potatoes left in the Ground when Mature. 

— S.-C Xu. 651 of thi^ ifii'uti.': 

930 - The Influence of Salt on the Changes Taking Place in Storage Butter. — w- a«i- 

bukN', R. M. :md DarlBEKC, .-V. 0.,in the Journul of Dairy Siunte. V“Ot. I, No !■; 

ij6. Baltiniore, July, 1U17. 

It is generally believed, and most experimental evidence sujiporls thi.^ 
belief, that salt improves the keeping quality of butter. It has bcci’ 
observed, on the other hand, that unsalted butter in commercial cuirl 
storage kei.-ps as well as or better than salted butter. 

The experiment reported in this paper deals witli this point ana 
considers only salted versus niisaltcd butter. The butter was fir.st'held for 
the usual cold storage period in a commercial cold storage butter room am! 
was then held for a short time Lit the usual ice box temperature. This 
latter treatment is com])arable to that which commercially stored butter 
would receive before being consumed. At each scoring the usual bacte- 
riological and chemical analyses wxtc made so that probabk^ causes of a 
possible difference would not be overlooked. 

Making, Storing, and Scoring the Butter. - Tlie cream used was sweet, 
clean cream of good flavour. It w\as ripened without pasteurisation on tk 
addition of a .starter to an average acidity of 0,58 per cent lactic acivi. 
It churned in 20 lo 30 minutes ; the churning was^sto])j)ed at the wheat ker- 
nel stage ; the butter w’as washed twuce, salted or not, and worked from 23 
to 27 revolutions in a Victor double roller churn. Half the butter of eacr 
churning w^as salted and worked and the other half worked unsalted so that 
each sample of linsalted butter had an exact duplicate in the sahn 
blitter. It was then packed into 5 ]>ound paraffined wooden biiltc: driuie 
lined with parchment paper. Enough of thtse containers w’cre packed 
that one from each lot could be taken out Lit ever}' scoring. Initial (hit; 
as to score, chemical and bacteriological analysis were obtained. Th< 
butter was stored in a commercial butter .storage n.oniiii St. Taul, i-.t ; 
tempe-ratiirc of — 15“ F. After 284 days in cold storage it was held 1 " 
twenty days in a bntter-entting room ct 58010 (jo® p\ 
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The following points were studied: — Influence of salt on score ; 
influence of salt on bacterial activity; influence of salt on acidity; 
influence of salt on moisture, protein content ; relation of score, acidity and 
l)acleria in salted and uiisalted butter. The following facts were 
Inoiight out 

vSalt, exclusive of its antiseptic prctpe:!}', hastc-i'.ed the deLerioration 
^:i the butter. 

\Vhenstor<^d at —15^^ T. iinsalted butter kept us well as salted butter. 

The bacteria in the luisalted butter decreased more rapidly at 
than they did in the salted butter and increased nion^ rapidly at 58'^ F. 

The acidity of the iinsaltcd and the salted butter increased nniformly 
;:t —15'’ F, but at 5S0 F the increase was greater iji the unsalted butter. 

Moisture was lost from the sailed butter, but not from the unsaited 

kti t at -iS'^F. • 

Little if aiiv relation.ship L^xlstcd between the bacteria., the acidity, 
and the score in this butter. 
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DISEASES NOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 

921 - “ Fucha’* oi the Cotton Plant, in the Department ol Boyaca, Republic of Coloni 

• bia. — PKbiico, J . i'., in iliL' A uricula, W'u'j l\ , Xu. J, pp. 113*116 -f- i H - 

gotii, 1918, 

Towards the middle of 1917 in the coinarca of iMiraflores, an eastcr: 
province of the departinent of Boyaca, the cotton plantations were attack^i 
by a rlisease coninionly known as “ fucha ”, which, by stop})ing growtl: 
destro\'s the greater part of the produce. 

The disease is characterised by numerous small swellings on the leaw 
and young branches and also, more rarely, on the flowers. It usually In- 
comes \isible after prolonged rain and tbe diseased plant fades and div 
oiie or two weeks later. Occasionally the plaint survives but gives no ciftr 

Growers in the coinarca of iMiraflores consider cotton as an almost wi; 
plant requiring no attention. Without any previous preparation of tii 
soil they sow and await the harvest. 

According to the author it is thr laek of cultural inelliods which cau^^ 
the appearance of the disease in qiustLOn, which can only he ovcTconie b 
radically reforming the present methods and r(‘]>laciKg the variety of ntl 
ton now grown by others from strong and healthy plantations. 

The laek of w'eeding allows a multitude of bushes to grow u]) nmud th 
cotton plants. These receive the abundant rain and the sun, and can:- 
the formation of a hot, damp atmosphere, favourable to the developnio 
of swellings. On the other hand, cotton under such conditions is weak an 
incapable of a.s.similatiug the elements supplied by the soil. Chlorosis ( 
the young branches increases ami grondh in general is weak. 

To 'avoid the decadence of cotton -growing in the above-mention;, 
district there is a crying lued for deep and repeated ploughing sever: 
weeks before sowing, for a careful selection of seed, continuous weeding 
etc. It is also necessary to regulate the date of sowing so that the 
season will coincide with the growth of the plants and the dry se:isori wit 
the ripening of tlie bolls. 

922 - The Mottling of Citnis Leaves in Relation to their Composition. - - Xo. : 

lit thf* KriiiU' fur July, ri}iS. 

923 Moistad Grenader”, a Norwegian Variety ol Oat Resistant to Lodging. 

S.I- Xu. 8:i5 (-nhi;^ Krruii'. 
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j -“Chassslas” x “B^rlandieri 41 B” Vin”} Rislstant to Bramblt-ieaf Dis.iasft. 

— Sc Nu, '■'i Ric'ti'ii . . 


DISEASES DUE TO FUKGE 
BACl'ERIA AND OTHER LOWER PLANTS.* 

925 ' Bacteria and Fungi Recorded as Parasitic on Cultivated Plants in the Province 
of Turin and Adjacent Regions in I9I6 ( d.— vogi.lno, i>,, li the Annul: tiAin k. ac- 

auiifniu d' A'^rioAiuru dt kunnu, Vui. J^X (t'^17), pp. 2^5-229. Turin, 

* In this pli\i:o pat ho logical review no baeteria and fiiiigi are recorded as 
being the most b armful to cultivated plants in tlie pro\ince of Turin and the 
;i(ljacejit regions during ipib. 'Hie most imp(.rtant are given below, 

1) A bacteriosis of the dwarf beau ob.^erved in market gardens at 
S. Ik-niavdino (Traua) ; <m many of tlve pihuils rrith pods nearly 2 in. long, 
the termiiul leaves and consequently all the young buds, withered in a few 
(lays, while the leaves that were well <.le^'elope(i turned yelhjw or mottled 
red; in tlie tissues ol l.ioti' buds and k ;jves there wereeolonies of bacteria 
iilenticaj w'ith those observed ]irevious]y ii market gardens at Tranaiit 
is recommended that inketed fdents should be at once burnt. 

2) Peach b:icteviosis, observed in tlje oicliards at Wzza d’Alba near 
Canale and eharacten7.< d bvyellowing of die leave-, dr> il'g-n])of rlu; brain 
Liijs ;tnd the death of the ]jlant ; acce-rding to the autlior tlicse plienoinena 
are due to the ktrinati on of woody tumours of various sizes on the root 
s_\stem; a haetcrium c(nie.-'pon(lhig to Baeferium lUfAeftinem has been 
isulated from tlie tubers; this disease, which the author thinks is identical 
willi "crown gall"', iqqvars to s])reading alarmingly. 

In order to help in the detenoe aguiiwt vine mildew the Plntopa- 
tlioi(>gieal Observaiory of Turin founded, in icq 6. a service of ‘‘ preventive 
detection” by means of a number of observatory Stations. Although 
i(]i6 was, on tlie whole, unfavourable for the disease, the lir,>t year’s 
results of tills Service <ire very satisfactory and show' its absolute necessity 
;i.s regards the indication of the exact period when the first treatments must 
be carried out a;gainst the ]tarasite. 

92^) Uredinales of the Andes. South America. — author i. c.. in rhf B-ianicoi 

•niu'lti', Vol, LXV, N'o. 5, pp, pM>4;4. Chioi.uvi, May. 

This paper eiiumerat.s 25 species all, with the exception of four, 
colk-Tcd by Dr. and Mrs. Rose on a iourncy taken in 1014 through 
the we^t of South America, particularly Peru and Chile, The list includes 
s'linc spexies la-w tu scier.ee . ard some rare ones. Special mention should 
be iiuule of : — 

i) Coft'ospvriuw Siiurionis (Idas.) I'ries, eollectcd on various species of 
Sc/fdcm in different parts of Chile and La Paz, Ikrlivia. It is remarkable 
that this rust, which is very coiiimou in Europe, is also abumbint in Chile 
aiid, apparently, also in Argentina, whereas it is practically unknown in 


ii) Si'c A'., July. loi;. Xo. if.d.) 
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North America. The aeeidia occur on tlie leaves ot' pine. The fungus \vu.s 
collected at Providcr.ee, Rhode Island, 1111883 on Senecio vidgaris, but 
seems to have disap|)Cared rapidly and was not reported again from any 
station in North America. No telia were found in any of the niateria’ 
examintd. ^This shows that the aeeidia ou pine are rare or absent in tliat 
district, and that the rust is chiefly or wholly reproduced hy uredospores. 

2) Pucci Ilia Mah'acmrum Mont., on Malva sylvesiris and Malvas- 

iYum capiiaium, iti different parts of Chile. It i.s one of tlie tommor.c.vt 
and best knoivn rust.s w'hich, from it? native countr\', the Andes, ha? spread 
to all parts of the world wlu re Mali'accac grow. • • 

3) P. XiC'^iiauae n. sp. on Nicotinna iomenfosa at Santa Clara, Peru, 

4) Urcfio Erythyoxylouis Graz., oji Eryfhroxyhii Coca, at Ta Paz ; ir 
is a coniiuon rest wdierovcr this plant grcAvs. 

927 Nezara viridula and Kernel Spot of Pecan.' ■ tcrner, StA fuv.Ntv. 

V.it XI,\'lI,‘Ni>, J.aiicustci, Pa., !Muy 17, rt>i?. 

In 1914 Rano described Couiotliyyiuin caryogemnn as a cause of the iu- 
fectiou? disease known as kernel spot of pecan' [Carya olii'acfonnis). h 
yittacks the seed, causing tlx formation i^f irregular dark browjror blmk 
spots, \Yhich are iiMially rather Minken. The discolouration soinetiiiKs 
extends to the intcrbir of the kenal, wliich beeon'ns bitter. 

The disease seems to exist wherever pecan is grown, although, as a ml. 
only a few of the kernels are attacb-d. Occasionally, however,, as in loio. 
it becpiucs of crmsideiabie e* or.einic inpioitance, causing the loss of thou- 
sands of dollars to the groweix. 

Nezara viridula h. (i), uon.iuim jy knowm a.^ the gru-on soldier bug, i- 
found throughout middle ur.d sontlierii Georgia, where it occurs every year 
occasionally, as in 191b, berniuii g very abundant. This insect appears t" 
attack cow peas in preference to all wild or cultivated plants. In autum:n 
when the cow pea hcgir.s to <]iy up, the bugs leave them for any other plants 
or trees near. 

Pecan growers comnior.iv sow eowv peas in the plantation in early sun;* 
nier to use it later as gre<m mar; lire . M'hcn , i n September or early October , 
the plant begjns to dry up the insects pass from it to the pecans. 

In 1916 a serious invasion of A', viridula was reported, coinciding with 
a severe outbreak of kernel sp.ot. Although it is possible that it was a 
mere coincidence, many growers observed that the disease only appeared 
to be serious in the plantations wliere cow pea had been grown. Moreover, 
in at least one case, the insects were observed feeding on the pecan nuts. 

Preliminary experiments were, therefore, made, in wliich specimens of 
N. viridula taken from ccw“ pea were placed on ,greeu ix'caii nuts, on which 
they fed, li\ing on them for a month in three cases. An examination of 
the ripe mits show'ed all those in the cages used during the experiment to 
be seriously attacked by kernel s]iot, as many as five distinct spots beini? 
found on one kernel. Of several hundred nuts from the same tree not con- 
fined in cages only tw^o or three had spots. 

(i) 8.-C K. iyi7, Ko. iEd.) 
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It has not yet been possible to determine whether Coniothyrium caryo- 
gcniim is present in the spotted areas. In any case the data obtained point 
strongly to the fact that iV. viridula\% an important factor in producing or 
spreading the disease. This is of special interest because it is another of 
those observations, more and more frequent of recent years, of the economic 
iniportance of a large group of insects (several families of the Heteroptcra, 
aad, among the Homoptera, those of the Cicadellidae and Aphididae) as 
specific agents in various plant diseases, and as carriers and intermediaries 
ill other diseases of bacterial or fungoid origin. 

928 - Selected Indian Wheats Resistant to Rust and Lodging, — See No 854 this 

Review. 

929 ' Patents for Jhe Control of Diseases and Pests of Plants. — See N<>. 899 of this Review* 

930 - Diseases and Pests of the Sweet Potato in the Philippines. — See No. 864 ef thi? 

Review. 

931 - Experiments on the Action of Polysulphide Against Ofdium of the Vine. — 

C-^Ptrs, J., iii Revue de Viticulture, Vgl, XI. VIII, No. 1351, pp, 393-394. Paris, lOiS. 

In 1917 the author made several experiments on the treatment of 
oidiiim with alkaline jiolysulphide, known commercially as “ liver of sul- 
phur ", applied in quantities of 500 gm. per hectolitre of w'ater with 500 gm. 
ot soft soap. Oidiuni attacks were not serious in Gironde in 1917, and in 
only two of the six vineyards in which the experiments were made was it 
possible to obtain clear and interesting results. 

At the Chateau of Issan, at Gantenac in Medoc, the first application of 
polysulphide was made on June 30. The adjacent rows of both sides were 
treated with sulphur on the same day. The second application- w'as on 
July 21. The adjacent rows were treated twice more with sulphur. The 
two polysulphide applications gave a protection as efficient as that of the 
tliree sulphur ones. 

At Saint-Kmilion, at Lamarzelle Chateau, two polysulpliide treatments 
g;ive the same results as two sulphur treatments. This vineyard was iii- 
iested with Polychrosis botrana which did much damage there in 1917. 
Polysulphide was applied for the second time during the first fortnight of 
July, at the time of the flight of the motlis. On the clusters treated with 
polysulphide there were only half as many larvae as on those sprayed with 
sulphur. 

Ill another experiment carried out at Saint-Sornin (Charente-Infe- 
rifurc) lime-sulphur spray mixed with Bordeaux mixture was tried instead 
of polysulphide against oiJium and mildewn The first results w'ere satis- 
factory and the author intends continuing the experiment in 1918. 

From a theoretical point of viewallailinc jwlysiilphide controls oidium, 
F;oin (i practical point of view, however, sulphur will always be preferred 
because i) sulphur is ahvays ready for use, whereas polysulpliide must be 
dissolved; 2) sulphur is a fine powder and scatters more easily, penetrating 
better to the organ to be protected, i. c., the fruit, than a liquid, especially 
in summer when tlie clusters arc liidden by the leaves ; 3) polysulphide may 
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injure the spraying inacliiiies, which are usually of copper, ujid luu^st bt 
carefully washed with fresh water after use. 

Should the vine-grower have only an insufficient amount of sulphur 
he maj' use polysulphide only, for the first treatments, to made before 
fioweriiig. During this period it would have the following advantages 
i) as the young bunches are not yet hidden by the leaves the liquid roaches 
them more easily ; 2) at this time of ^ear the temperature is not always suf- 
ficiently high to make the sulphur active ; 3) as attacks of oidiuni have not 
yet*begun the treatment is preventative ; the sulphur being a powder, does 
not remain long on the leaves and is active only for a short time ; 4) poly- 
sulphide may be applied at the same time as sulphur. More complete ex- 
periments will show whether, under these conditions, copper mixture is 
'equally efficacious against mildew. 

WEhDS AKD PARASITIC FLOWERING PLANTS. 

932- Mexican Marigold {Ta-getes minutSL), a Weed in Rhodesia, — Kyles, f., in 

The Rhodesia A'^ricaliuTui Jowmal , N'ol. XV, No. 2, pp. 1^3-154 -p 2 Plates. Salisbury. 

Rhodesia, April, 1918. 

In recent years Rhodesia has been invaded by a troublesome wetd, 
T ai^etes minuta L. (Compositae) . It is generally known as Mexican Marigold , 
but is locally called Mexican Poppy, and, in Australia, Stinking Rogrr, 
It is a native of South America and believed to have been introduced into 
South Africa during the Boer War. 

At the present time it is spreading With great rapidity in Rhodesi;i. 
both in waste and cultivated land and shows a marked preference for aut 
hills. Its root system is shallow and not very cxtejisive, and it should 
be possible to destroy the plant or prevent its spreading. It succumbs to 
the usual methods of cultivation, but if its spread is to be checked it inij^t 
be uprooted and killed while young, i e., before flowering, so that seed may 
not be formed. 

The author has recently heard some farmers call this plant " Khaki 
Weed ”, which is an entirely different plant, Alternanihera echinata (fain. 
Amarantaceae) , known in Rhodesia long before the Mexican Marigold first 
appeared. The confusion is probably caused by the fact that the Dntcli 
call the Compositae/' Khaki bos ”, 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

933 - Ahyrodidae Injurious to Various Plants in Different Countries (i). — quajn- 

TjCN'Ce, a. K- ‘IhU BaZek, Q., in Proceedini;s of the U. S. National Museum, Vul. 1. 1, 

No. 2156, pp. 335-443 + 10 I'igs. - 1 - 4O Plates. Washington. 1917. 

This paper is a continuation of the author’s work on the classifieatio;’. 
of the Aleyrodidae based on material in the collections of the United States 
National Museum and the Bureau of Entomology, Washington. 

(i) S-C R. N<)V,, 1916, Nn. 1241 [Ed.]. 

[UU9%%] 
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The following insects are described morphologically : — 

t) AUufOcanthus bambusae (Peal), abiiii(l:int on various spL-eits (A Bamhum near Cal- 
aitta, Generally only n few leaves of a group of plants are attaekt fl by the insect, but " 
iic-verthelcss it has been found in very large numbers in some bamboo clumps ; in such cast s 
itisa ratherserious pest and iiften kills most of the leaves. The insect is eontrolkd bv a 
parasite, probably a ehalcidid, Whin the insect is removed from the leaf the part beneath it 
is fi mild to be yellow and discoloured. 

2} . 4 . (IVC'Lskell), living on Banksia inU^rijolia and Collisicmrm limans in 

Australia ; 

3) A. calophylH (Kolinsky), on Calophyllum iteophyllunt-. at Levuka, fFijij ; 

4) A. citricolus (Newstead), on Ci'/rw.^ sp, , at Dares Snlaani, German West Africa- 

3} A . citnpcrdus Quaintaace and Baker, on orange and 5 n unkiitwn tree- in Java. 
Ceylon and India ; apparently an abundant speeits; ' 

6) A. dtssimilis n, sp., on unknown vine, at Mirdon, Lower Burma ; 

7) A. hifsulus (AL'iskell), on Acacia lomiifolia, in Australia; 

5) A. loniispiaus n, sp. , on Bambusa, at Calcutta and Moulmeiii, Burma- • 

i) ) A. manA,ifcrac n. sp., on mango, at Bombay, Saharanimr and Dehra Dun, India ; 

10} A. nubilans (Buckloii), on leaves rif Piper Belle, at Backerguiige, India, where it 

!id considerable damage ; 

ii) . 1 . piperis (Maskell), on Piper nie/Mm {?], in Ceykm; 

r2) A. senatus n. sp,, on an unknown tree in the Botanical Gardens of Buitinze;re' 

lava ; 

13) A. spiniferus (Quaintanoe), on Cilrus sp. and rose, at Care It, lava; 

i-l) A. spinnsKs (Kuwaiia), on unknown host; found by Kutv.ANA atnemg Cocenuac 
:T'.in Formosa; 

15) A. T~si::m!lus (Alaskell). nji Acacia haciloJca near Svdnev, Australia: 

16) A. wn^lumt Ashby, a very coranion species in the east, recently introduced into 
the West Indies anel Bahama Islands ; 

I/} A. voellzlu^iri (N’ewstead), on un-named ]tUmt, the leaves cf whieh were almeist tn- 
:n-v-ly oovereel with the black pujiaria, larvae and eggs i.f the inseet, at Sainte-Marie. Mada- 
r.e-car ; 

I ft) Alcurocybotus eramima'liis (Quaintanci j ; 

10) A. Si'tHcras n. sp., on Impernia, at Java, and on grass, at Perailt-niya, Ceylon ; 

20) . 4 /ii»re;/e'l;KS borodemis (Maskell],on Sflfd foi'm i^nr.tih. at Earoda, India ; re- 
ported as injurious ; 

21) A. fiavus n. sp., on unknown tree in the Krival Bedanic Gaider.s, Ce-ykm and on 
L .anthus, at Peradeniya ; 

22) , 4 . imrlaiii (Quaintaiice ). on orange, at Ilikato and Kr.nuna.O'. Japan; 

23} A. olivinm (Silvestri). on olive in eentnil and southeMi Italy; 

24) A. philippinensis n. sp,.on uuknornt tree and on Murraya ex'>l:cii. at Itlamla, 
I’iulippiiies ; 

25) A. scliecrus n. sp,, on Harpullin pcadula and en uiikne-vn lu'st, at Peradeniya; 

26) A. simulus (l\al), very abundant ciji Bombax walcbaricum (Simul trcck in 
Calcutta ; rile leaves are thickly covered with the insi et, bicr na, ye lie w or spotted whtit^ 
■itt.u'ked and finally die ; 

27) . 4 , S'dilarius n. .sp., on Ccrcis canadensis, at Chainixtign, Illinois: 

28) . 4 , (Kuwana), on grapes at Okoga and em gi'apis and r(7c«nfro japonic* 

at Teikio ; 

:o) Aleitroparaiio.xus iridcsccns (Bemis), on ArciosiaphyJcf sp. . mar Camp Rincon, 
8.01 Gabriel Mountains, California : 

30) A . puncUilHS 1' . sp. , on Lithraea caastica and QuiJJaja Sapofroria, at Santiago. Chile ; 

31) . 4 //!!t/op/rt!:!*s (subgeti, Almroplalus) bcrbcricohs n, sp. , on Berberis Aguifolium, 
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at Kaslo, BritUh Columbia ; tbc iusv;ot was also eolU'ctod at Mexico City and on Ilex, at 
Toluca, Mexico ; 

32) .4. cocker el U (jhering) ; 

33) .4. {AlenroplatHS) cococoius n, sp., on cocoaut at S-mtiago de las Vegas, CuIki. 
and in Trinidad; on Eui^enia Michclii, at Ceara, Brazil; has also been found in Panama; 

34) -4. (. 4 / plains) coronatus (Quaintance), on Querem a^rifoliae, in Iv<>s Angeles. 
Pomona and Whittier, California, on unknown plant in Stn Bernardino, Calif., and ujt 
chestnut in Pasadena, Cirlifonna ; 

33) .4. curyue (Kmvana) ; 

36) .4. /ici^s-r!#;;osae n . sp., on Ficus rti';osa, in the Royal Botanic Garde Jis 

of Calcutta ; 

37) A. {Alcuroplatug) iic latinos us (Cockerell) ; 

38) .4. {Aleuropiatus) incist^ n. sp., on Osioics zcylanica, Garcinia spectabilis and on ar, 
niikiiown tree in the Royal Botanical Gardens, Peradeniya ; 

3-)l .4. myricae n, sp., on Myrica sp. (?), at Griffin, Georgia; 

I'.i) .4. {Aleuropl itus) ociiliminutus n. sp,, on Ficus sp., in Trinidad; 

ir) .4. (d/^urop/iiOi.':) oculircniformis n. sp,, on Po^si^ortf, at Ceara, Brazil; 

42) .4. (.4/t;urop/fi/us) oauius 11. sp., on Bjrberis triloliata, at College Station, Texas; 

+3) .4. (.4/fu,>Ti/>/rnwr) peciiniferus n. sp. , on d/orussp. and a Enphorbiaceae, at Lahore. 

Lidia ; 

4t) A. [AUuroplaUis) pliimostis (Qimintance) ; was described from Florida ; very abun- 
dant or cranberries, and c.illocted on this plant at Cranmoor, Wisconsin, New-Egypt and Peni- 
berton, New Jersey; 

43) .4. {Alcuroplahis) quercus-aquaticae (Quaintance) ; 

46) ,4. [Alcuropliiius) sculpturalus n. sp., on Heliconia, Panama; 

47) .4. [ McitropliV.us) iranslucidns 11. .sp., on orange at Vthon' and Wazirabad, India . 

t8) 4. [Alcuroplafu^] validus n. sp., on unknown host, at Hope, Kingston, Jamaica; 

4>) 4. ( Alt uroplatu^) varieiafits n. sp., on leaves of Psid{um‘\-i.,a.i San Jose, Costa Riro.; 

S'l! .4. I ileiifOpJatus) rinsonioidcs (Lockertll), on Nectandra, at Matanzas, Cuba; 

31} ,4. (snbgjn. iniunmaefcrus n. sp., on Codiaciim varieqatum, in thi- 

Bidanical Gardens at Buitenzoig: 

52) Aliur rhnxui fsri!)uc-i, -l/‘’uro*^ii-/.r:(s} ilepim {(roeldi), on dfrtm'fcr^f utilissima, at 
Rio de Janeiro; 

53) A. {AleHro^.hi'iKiis} fio-'cosas (Mask*:!!) ; this species was desv-Tibcd iot the first tinu 
on lignumvltae {ro n Jam lii u, am i laier on guava from Brazil ; it was reported uii orange m 
Zapotlan, Mexico, but hid previously been collected on the sanv* plant at I/rgima, MexiOj; 
it iscumm )ti in the West tadivs, auri is als() found in F!i.»rida, British Guiana, Argentina, ChiU . 
l^uvaguay, and Costa Rica; besides Citrus svd>- ‘1 has been found on Coctoloba uinieta (si 1 
gripe), P/iort.’-r/a sp. , Bticcluui$ qcnistcllaiiics, a coarse grats, and a clinibing \ine ; 

54) .4. uAleinoth; ixu'i) hoi^'ardi (Oiiaiiilance), uii the same hosts and in the same locali' 
tirs as the preceding specivs ; reported for the first time in the United Stales on sea grape at 
Miami, Florida ; 

55) .4. {ALiirothrixus) p>r(,ifi (Quaintance and Baker), common on citrus in Chile; 

56) .1. -;subgen. Philodamus) inierrociUicnis (Bemis); 

57) Dialeufodes (subgen. Dialcurodcs) citri (Ashniead), known as the orange wliih. 
Ily, U foun<l on orange in the following States of the United Slates: Alabama. California, C'- 
lorado, Florida, Illinois, Louisiana, Mississippi, North Carolina, Texas, and District of Colur.i- 
bia; specimens have also been received from Lidia (I^ahore, Gujrmnvala, Dehia Dun, Wazi- 
rabad, Amritsar, Khasia Hills, As-sam, Saharanpur), Japan (Nagasaki), and China (Canton. 
Pekin, Shangtuii) ; the insect occur.'; in Chile, Mexico, *and Brazil; 

58) D. {Dialeurodes) citiilolii (Morgan) on orange in the following States : — Floriria. 
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C;tiiL)TiUH, Eouisiajui, Mississippi, and Nurth Ciirolina ; the- spctii.s is also known from Mexico 
find Cuba ; 

59) D. {DialeuroiUs) fodtens (Mflskcll), on Drimys axillar-is, in New Zealand ; 

60) 0 . (Diiileurode^) kirkaldyi (Kotinsky], onleaves of Jasminunmx Georgetown, Dome- 
rara, British Guiana ; 

6i} D. {Dialeurodes) radupuncia n. sp., in Ceylon; 

6j) D. {Di^tleurodes) tricolor n. sp., on leaves of a myrtaceens plant at Hubato, Brazil ; 

D. (subgen. Ruiosti:;ma) eu<^tniae (Masktllj, on Eui^enia Jambohni, in India; 

f)i) D. {Ruso^tii’tna) radiiru^osa n. sp., on mango, in Brilliton Dutch East Indies 
:iiid on a woody shrub at Gen It, Java ; 

65) D. [Rusoxii'j^ma] tokyoms (Kuwaiia) ,<^11 / lex inle^ra, in the locality Shi bu\ a, Tokyo ; 

66) D. (subgeu, Ditikurunorndda) (iis.sn»iijs 11. sp,,on Phyllanthus myrtifoliui, at Sahar- 
anpur, Indii:* : 

67) IJ. (subgea. Rabdo!iti'j,}m)radiiUnatii$ n . sp. ,on ndstlctoe , at New AvaEliya, Ceylon ; 

68) D. (subgen, Gi'itHciirodcs) ccriiera n. sp., on Cehisiius buxiiolh'S, at Cape Town, 
Sduth Africa ; 

69) I>. &(^5c^ni.sp.,(nikavesol a climbing vine, at Eayainon, Porto Rico ; 

70} D. [Gv^akwodc.^] mnxima 11. sp., on kicus sp. , at 31 auilla, Philippines ; 

71) 'iJ. [Gk^aleu/odes) slruthantki (IIempe-ll),on Struihanlhus fkxii(iuli}^,i>rnnpx .MlcMIui 
diurt and uiiidcutiricd forest tree at Pariiahyba aiui Sao Paulo, Brazil; 

/i) S. (subgeii, fijicn.w (Kotinsky), on leaves and fruit of a lyegumincsae 

at Kewa, Fiji ; 

7^5) D. (Rnchiapora) niiherfordt n, sp,, i.)U Loranthus, at Ptra<kniya, Ceylon ; 

V-i) n. (^Rtteki^phora) trilobituidcs n. sp., oil Htirpulho and Eu-'fn/if opi;(.r'.ki!i> , at Pera- 
le-iiiya, on an unknown plant in the Ruval Bolanieal Gardens, Ceyli-n ; 

7,s) N. (sul>gen. /Jirt/i'itrfj/wrt) dcoanpundu n . i\)., on Cinnamofnum.in the Re-yal B-Aa- 
nical GarderiS, Ceylon, ami on niulhi-ny, al La.hore, Imiia ; 

76) D. isubg<a;. DiulcnrOrkitci] n.sii., on a icin at I,i:«.eri!a, layabus, 

Philippines ; 

77) A'lewastcr'/uf I (ita^ke il) ; 

/S) N. ftc/e’u 'Sigiiorel), on unknown host in Java, and ou a wiM trasr .it ’Vf.iiii'a. 

93.1 - West Indian and North American Chalcids. — Gir ault, .v v,in Aba, ,,f,; 

Ak'su'':, \'ol XXIX, No, }, ])]i. JCyiti. Philadelphia, .\pril. o.is. 

The following should be noted : - 

I) Grotiuaouiyiu nigricans (Howard) ; one female reared from a 
larva of Eudamus proteus in St. Vincent, British West Indies. 

j) Gy. flavicornis Giranlt ; two females reared from a pyra.lid leaf- 
miner on oat at Washington, D. C. 

3) Polycystiis clypeatus n. sj). ; one* female reared from a leaf-miner 
on maize in St. Vincent. 

4) Sycophilo {vreria Ashmead ; many females re s.red from Ficus iau- 
rina, Barbados, West Indies. 

5) Indarnes cnyine Walker, reared with a Blasiophaga fre>m F. Jaiirina 
in Barbados. 

0 ) Pseudvmphak'endiwti n, sp. ; reared from the larva of Eudamus 
profeits in St. Vincent, 

7) Closfeyocerus ufakensi.'i Crawford {C 7 . californnits Girault) ; one 
female from Symydobnis chrysolcpis, on Qucrcus chyysoiepis, in California, 

IS) OniphaUhrysocharis peiiolutns n. sjo; reared from an oseinid on a 
daisy, at Washington, D. C. 

SJt-954] 
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9) Arthrolytus aemoviridis Girault;one female fropi Bucculatrix thur' 
heriaella, on cotton at Phoenix, Arizona. 

935 “ Ipobr&con saccharalis n. sp. and Microdus diatraeae^ Hymeaoptera 
Parasitic on Diatraea saccharalis, a Microlepidopteron Injurious to Sugar 
Canes, in British Guiana. — 'fuRNER, R. E., in the Buiuun 0/ Enicnwioi.tnU Hesiairt , 

Vol. IX, Ft. I, pp. 81-82. London, May, 1918. 

Three species of Bracoiiidae have been bred in British Guiana from the 
larva of Diatraea saccharalis (i) 

1) Ipobracoa grenadensis Ashni., previously mentioned by the 
author (1Q17) ; 

2) I. saccharalis n. sp., a parasite of the larva of Diatraea, in the Non 
Pareil Plantation, East Coast of Deinerara ; 

3) Microdus diatraeae n. sp., a parasite of the larva of the same mi- 
crolcpidopteroii, at Ensignan, Non Pareil and Ogle plantations. East Coast 
of Eemerara. 

A morphological description of both of these two last species is given. 

936 - Weevils Which Affect the Potato, Sweet Potato, and Yam.— fierce, w. d., in tw 

Journal of A^;ricultural Research, Vol. XII, No. 9, pp. 6oi“0i2 + 7 Plates. Washington, 

M.aui I'CS. 

Til 1914 the author repotl ed three weevils observed in South America 
as important pests of the potato tuber. 1 11 the paper under review he emnu- 
erates the three weevils prcvioii^y studied, describes a fourth which also 
attacks the potato, gives notes on the morphology of four other weevils 
injurious lo^sweet potato {Ipomoea Batahis) tubers and of another rlcscribed 
as a new ])est of tubers of the yam [Dioscorea Halatas) 

Weevils which attack Irish potato tubers: — i) Rhigopsidius 
tucmnaniis Heller, reported by the author in 1914 in the following localities: 
Tucuman, Argentina; Cuzco, Temuco, and Arequipa, Peru; Oruro, Bolivia; 
Ancud or San Carlos and Castro Islands, Chile. 

2) Premnotrypes sohini Pierce (1914) niountain districts of 

Peru . 

• 3} T rypo premnon laiiihorax Pierce (1914) , described as a pe.st of tubeT> 
from Cuzco"; on June it, 1914, Hr. H. E. Sanford found numerous lar- 
vae of this species in potatoes from Ea Paz, Bolivia ; the transformation of 
the larvae into pupae was noticed from June 20 to 26, and an adult emerged 
on June 26; this enabled the author to describe the larva and pupa. 

4) Tryp. sanfordi 11. sp., described from a single specimen collected 
by Hr. Sanford on September 24, 1915, from a potato from Cuzco. 

Weevils which a'ctack sweet pot.ato tubers (2). — i) Cylas/ornii’ 
cariiispKhnQimvciT.elcganiuhis Summers ; the nut hot gives this name tern])- 
orarily to the coLiimon sweet potato weevil with Uueish elytra, red thor- 
ax and legs, and black head ; the larva and pupa are described from 
specimens taken at Victoria, Texas ; the figures of 1lie male are drawn 

(1) R. April.. 1916, No. L 7 I - - (El R., M;ty , i rji.S. No, /'.f i 
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partly from a New Orleans, Louisiana, specimen, partly from a Honolulu, 
Hawaian Islands, one specimens found at Victoria were used for the 
figures of the larva and pupa. 

2) C. turcipennis Boheman ; two specimens from Palembang, Su- 
matra, and two from Bay Lagnna Province, Philippine Islantls, are con- 
sidered as belonging to this species; an adult was found in Guatemala ; 
the insect was observed by Pascoe at Sarawak, Java and in India. 

3) C. ’femoraiis Faust; collected from February to April, 1897, on 
Mount Coffee, Liberia, where it did serious damage; it has also been 
reported from Kamerun. . 

4) Euscepes baiatae C. 0 . Waterhouse (Scarabee of the Sweet Potato) ; 
one of the most serious cosmopolitan pests of the sweet potato, though up 
to the irresent it has only been reported from 'Barbados, St. Vincent, An- 
tigua, St. Kitts, Nevis and Hawaii; having receivecUfrom Brazil two speci- 
mens of this weevil with the statement that they attacked sweet potatoes 
at Rio de Janeiro, the author undertook research through the undetermined 
collections of the U* S. National yiuseum and was thus able do ascertain 
the existence of the insect in Barbados, J aniaica (Hope, Kingston) , Brazil 
(Campinas, Rio de Janeiro), Haw'aii (Honolulu. Kaiiuwki, Oaku), Guam, 
Norfolk Island near New Zealand, and Porto Rico (Mayaguez) ; the wide 
geographical distribution of the insect makes it appear probable that it is 
found in many other districts wdiere the sweet potato is grown; a de- 
.'cription of the adult, larva and'pupa is given; material from Hawaii has 
been used for the figures of the adult, material from Barbados for those of 
the larva and pupa, 

WKEVIL which -VmCKSTHEYAM TUBER. — PalaCOpltS dioSCOYCLU n. 
>1*. ; described from tw^) specitnens reared from the tubers of yams from 
Jamaica (Hope, Kingston). 

957 - Physothrips marshal It n. sp^ a Thrips Observed on Potato and Other 

Plants in the Gold Coast. — b von.xlC. R, S,, ill llic Bulletin of Entovv’^loeiefil Re$t<jrch, 

V<il, IX. rt. I, pp. 65-;" -|- .? l/'H'li'ii, 'May, n^rS. 

The author describes parti eularly jis a species new to science under tire 
liame of Physjthrips miirsluilli a thrips collected at Aburi, Gold Coast, 
a here it appears to be common. 

Females only were: found in dowers of Soldnum tuberosum and 5 . Wend- 
landii .'both sexes, but chiefly females, in flowers of Ipomocac Bona-nox : 
both sexes with fairly jiU-iitifnl males, in fl<uvers of Hibisem sinensis, Thun- 
hernia erccia, T. laurifolia, Strophanihus gniim ai;d Conna. 

i^Iorphological notes are also given oii two previously described species, 
Phys. funtumiae Bagii. (1913), and Phys. kellyan-us Bagm (1916), the first 
of which forms the type of a small group of the genus Physothrips which 
iiicludes the two species mentioned above. 

Phys. funtHmiac lives on Funtimia elastica and is ktiown in Uganda and 
SmithcTn Nigeria. Phys. kcllyanns was described from specimens collected 
in North Queensland on a composite plant {Hcliiinthus sp. ?), and on a 
v'^mitli African plant {Acokanthera spectabilis) in. the Botanu'.' Uyu'doiis of 
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Brisbane, Queensland. The insect has also been found in Victoria on Hy- 
pochoeris radicata. 

938 ‘ Damage Caused to the Cotton Plant in Algeria by Gelechfa gossypiella^ -- 

See No. 865 of this Review. 

939 “ The Sugar-Cane Froghoppei in Grenada, Lesser Antilles. — williams, c. b., in 

the Bulktin 0} ErUomolo^ical Reseat c}^, Vol, IX, Pt. i, pp. 83“87 + Map. London, Mitv, 

1918. 

During investigations carried outonbehalf of the Government of Trini- 
dad on froghoppers [Cercopidae) of the genus found on sugar cane 

in that and the neighbouring, islands (i), the author stayed a few days 
in December, 1916, at Grenada to study a small but serious attack of 
froghoppers there. 

The insects were iist reported from Grenada by UHiERin 1895, under 
the name of T. pictipennis Si 41 . In 1912 several specimens found on Paru 
grass (Patiicwn barbinode) were sent from Grenada to the Board of Agri- 
culture at Trinidad. XJRICH believed these to belong to the same species as 
that recorded by Uhler ; it was, however, not T. pictipennis, but a species 
very similar to that of Trinidad, T. sacckarina Distant, then known as T. 
varia Vabr. Urieh nevertheless believed the Grenada specimens to be 
distinct from the Trinidad species. At the beginning of December, 1916, 
froghoppers were reported to be doing serious damage to sugar cane in one 
part of Grenada. 

Froghoppers of one species were found wdely distributed in the Island 
on grass in cane-fields, on the roadside, and also on sugar cane. The author 
did not visit the north-east of the Island, but it is probable that froghoppers 
are there too. Their wide distribution shows that they liave long been es- 
tablished at Grenada. 

• The damage was reported from i\Iount Horne and Xainganfoix, The 
author visited the first locality and found the principal characteristics of 
the frog hop per attack were quite similar to those fouird in Trinidad. 

A careful comparison of the numerous specimens of the insect found in 
Grenada and the Trinidad species led the author to conclude that in both 
cases the insect was T. saccharina Distant. This is the first certain record 
of this insect outside Trinidad. 

With regard to the natural enemies of the hemipterou (2), no larvae 
of the Trinidad Syrphid fly (Salpingogaster nigra) (3) were found at Grenada, 
and if present they must be too rare to have any effect in the control of the 
insect. 

A single dead adult froghopper was found to be infected with Metar- 
rhizium Anisopliae (4), but this is also too rare to be of any practical use. 


(i) See B, Dec,, 1910, p. 421 ; B. Jan., 1911, No. 352 ; B. Fob, 1911, No. ^49 ; B. May, 
1911, Nos. 1538 and 158.^, B. Dec., 1912, No. 1698; JS. Jane, 1914, No. 549. {Ed.) -- 
(2) See B. Nov., 1910, p, 186; Ffb,, 1911, No. 650 ; B. Utc,, 1912, No. 1698; B. Nov., 
1913, No. 1.306; B. Feb., 1914, No. 188. (Ed.) — (3) See B. Feb,, 1914, No. 188. (£«'.) 
— (.4) See i?. Feb,, 191 j, No. 650 ; 5 . Dec., 1912, No. 1698^ (Ed.). 
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Attid spiders, au important control in Trinidad, were very scarce on 
the canes at Grenada. 

Some specimens of the predatory grasshopper [Xipkidium fasciaiutn) 
known to feed on froghoppers were found in the grass near infested cane 
fields as well as in other parts of Grenada.' It does not, however, appear 
actually to enter the plantations, but may help to keep down the froghop- 
pers in the areas betvtteeii, and so prevent a rapid spread of the insect. 

The mongoose (mammal belonging to the genus which is 

indirectly partly reponsible for the damage done by the insects because of 
the birds and lizards it destroys, is generally common in Grenada, and in * 
some localities rewards are offered for its destruction. 

The author spread over the infested fields in Grenada a mixture, pre- 
pared at Trinidad, composed of artificial cultures of Mctanhizium sjxirts 
and rice flour, in the hope of infecting Ihe froghoppers. After leaving Gre- 
ilada he w^as informed that several dead infected grasshoppers were observed 
at Mount Horne, and that in 1917 the insects again appeared in the fields 
he had visited, but not to the same extent as in the previous year. 

T. saccharma was fout.d in the following localities of Grenada : St. 
George, Belmont, on grass amorg cane ; Morne Rouge, on cane; St. George 
' Lower Road , on grass ; Woodlands and Calvin i , on cane ; St. Davids ; North 
of Barley's Bacolet, on grass; La Sagesse, on grass ; St. Andrew^ Men eve, 
.Simon, vSt. Andrew Harbour, on-grass; Lower Simon, Mount Horne, Naii.- 
ganfoix, on cane ; St. Patrick ; St. Mark and St. John were not visited by the 
author, but therevis 1.0 doubt that the insect also exists there. 

940 - Hemiptera Living on Cultivated Plants in the Belgian Congo. — distant, w. l - 

in the BuUdin of EntomoLo<^iCaI Rtscarch, Vcj], IX, Ft, i, pp, r^''75 -|- 3 Fig?- Uoniion. 
May, 1918. 

The author describes the followii g species of hcniipteia (hm. Capsi- 
dae) ; — 

1) Lycidocoris mimeiievs Reut. ar.d Popp. : Yar. A. (typical form) 
was found at Lulxr^ai. Lgarda ; Var. B. was four.d on coffee bushes at 
tlala, Belgian Coi go ; 

2) Lyc. modestu^ 11 . sp., on Cinchona, at Eala ; 

3) Lyc. thoracicKs ji. sp., on indigenous rubi actons plant, at Eala ; 

4) Chamus bclhs n. sp., on " lionzi ’* at Kala ; 

5) Ch. tuhercvlaius n. sp., on Psidiuni Gnajava at Kunnulu, Belgian 

Congo. 

941 - Physothrfps setiventris n, sp. and Phys, lefroyi, Thrips Injurious 
to Tea in India. — B.vonall, R. S.,in the bvllai^i of Entomloacui Ki'searrh, Vol. IX. 
H. 1, pp. 6 i'() 4 -f* 2 I'igt. Uf'ndcn, May, loiS. 

A description is given of the two following species four.d in India on 
t'-Ti ill such numbers that they may be rtgagied as pests ; — 

1) Physothrips setiventris n. sp., collected, on tea at Ringon, T. E., 
Barjiling district, in June, 1916 ; femr les were taken on the same host plant 
at Lebong, in fJeptember, 1908 ; 

2) Phys. lefroyi Bagnall, observed on flowers of tea at Lebong, in 
PebriKvry, 1909. 
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942 - Pests Observed on Tobacco from Reunion Grown in Mauritius. -• auchinleck, 

G. G..jn Dipartme-ni of Agriculture, Mauritius, General Series, BultetinNo. 9, pp. 6. Port 
Eouis, 1917. 

InT9i6 to 1917 cultural experiments were made in Mauritius witli a 
variety of tobacco widely grown in the neighbouring island of Reunion m,- 
der the name of " tabac bleu Its produce (scaferlati) is imported into Mau- 
ritius in large quantities and is largely consumed there. The experiments 
gave good results, but the plant suffered from insect and fungoid pests. 

In the first stages of development the plants on the borders of the plot 
cultivated at Pamplemousses were seriously attacked by Achatina ponder - 
osa. The molluscs were collected by hand and destroyed. To keep tht- 
pest away till the tobacco -plants were sufficiently strong lime was spread 
around them. 

The young plants were slightly damaged by larvae of Heiiothis arm^ 
gcra, which was controlled by collecting it by hand. 

Young seedlings arc subject to attack from Pythiutn de Baryamm 
if planted too dose. This may be ‘prevented by spreading ashes round 
the seedlings and thinning out the young plants. 

Ants are particularly fond of the seeds. To protect' the seedlings 
against these insects they should be surrounded by a border of earth mois-. 
teiied with paraffin. 

The most serious damage was due to a disease of the roots, an angnil- 
lulid [Hetcrod&ra] , and a fungus producing spots on the loaves. Step> 
must be taken in the future to control all these three causes of diseas*.-. 
The disease of the roots, probably due to a Fusarium, invaded the small 
plantation at Beau Bassin. Several plants were killed by the fuiigns, 
which, it seems, may be controlled by spreading lime abundantly over tlit 
soil and by isolating the infected plot by a trench. 

The anguillulid appeared in the ParnpIeiiKjnsses plantation and in 
small plot at RMuit. The growth of the plants attacked was arrested , and 
they turned pale and sickly looking. Some parts cf Mauritius seem se- 
riously infestfcd by this worm, and it is doubtful whether tobacco could do 
well there. 

The spots On the leaves are caused by a fungus {Erysiphe). Small, 
round, reddish-brown spots occur on the mature leaves. At Paiupk- 
mousses in 1915 the Turkish tobacco suffered severely from this disease, 
many of the plants being quite unusable. The “tabac bleu" variety 
remained immune till the plants were fully ripe, and was then attacked, 
but only slightly. In a wet year, liowever, the damage might be very 
serious seeing that badly sprftted leaves reduce the value of the tobacco. 
^Moreover, in the case of tobacco, a disease cf the leaves is very difficult 
to treat because anti-cry'ptogamic sprays would injure the quality of leaves 
to be used for smoking. * . 

943 ^ Agnolimax agrestic, A Molluscan Garden Pest, in New York State. - 

Baker. F. C.,in Science, Nc-w Sjrios, Vol. XUVII, No. 12x6, pp. 39X-392. I^auca^ter, 

Pa., April 19, 1918. . 

The author previously reported the presence of this slug .in market 
gardens in Xew York State, where it had done considerable damage to 
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ciiuliflowers, lettuces, and potatoes (i). , In tlj^e summer and early autumn 
of 1917 became still more troublesome. 

At Brewerton it was observed eating cabbages and potatoes; in 
Syracuse it attacked potatoes, doing much injury in several fields and 
gardens. In one garden potatoes were so severely attacked that two- 
thirds (»f the tubers were destroyed. Several slugs were found in a single 
j)otato together with many larvae of a beetle (probably Agrioim ^nanctis 
Sa)*) and isopods. The larvae of tlie coleopteron were reported as very 
abundant in potatoes in Syracuse and Rochester, and damage by the 
slug was reported from Rochester, Canandaigua and Geneva. 

It is obvious that the slug is becoming a ])est in market gardens and 
that it must be controlled; when its action is limited to the epigeal 
parts of the plant this may be done by spreading fine ash round the plant ; 
the copious flow of mucus caused by the irritating action of the ash exlrausts 
tile slug. This method, however, is not cfTective if the soil is penetrated 
and the tuber attacked below the surface. If the grass round the garden 
; were kept short it would not be possible for the slug to hide there during 
the day, for it is only active at night. Boards placed rrmnd the garden 
. may also be used as tra))s ; during the day the slugs hide under them and 
lay be collected and killed. 

A.- agrestis is one of the most common slugs in western New York, 

It is interesting to note that a related s]:iecies, A. campestris Binney. 
as been observed eating considerable numbers of jdaiit lice {Phorodon 
lahalch Fonse.) ;thus, unlike A. agrestis, this is a useful species. 

- Stephanitis rhododendn, Injurious to Rhododendrons, in France.— 

.rrAKCH.ri., P.in thv .k li\ d: P^>h >!■> Fn/'ireVr.l IV, Pi. 2, 

I'l*. Puri'S. 1917. 

The ]>resence of a new pest of ornamental trees was observed in the 
riglibourhood of Paris in 1017. The pest, a hemipteroii of the Tingi- 
due- family (Hemiptera-lleteroptera), StcpJuinitis rhodoifi'ndri Horv., 
discovered in nurseries at Chatenay (Seine) and has >ince been 
hsiived at Versa.illes. 

According to information from \Trsailles the ins(:et was introdneed 
1: rhododendron trees imported from Holland tree or four years ago. 
t wa.s ill Holland, in tire Boskoop iiuTseries, that Sieph. rkododendri was 
rst observed, and Horvath described it in 1905 from samples collected 
hero. In spite of all attem])ts to destroy it tlie insect lias persisted in tins 
icality and spread into the neighbouring district. In 1010 it was also 
q'orted from England by l)iST-\*XT. who believes it to have been iiitro- 
iiced into Europe from the Indies, though the name by whichit is known 
a Holland, “ japansclie luis ", implies that it might have been im])orted 
roin Japan. ' 

The damage done by Steph. rkododendri, chiefly in June and July, 
i similar to that done by Sieph, pyri Fabr. Ceitain \’arietiesof rhododendron 
uftVr miieli more tlian others. ' Acem'diug to Ritze^u Bo.s the eggs are 

i) S.-c />. May, ior6, No, 600. (Ffi.i 
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laid towards the end of July or the beginning of August on the thick pint 
of the under surface of the leaf, liear the main vein. The eggs hibernate 
and hatch in spring. After three months the wings of the insect are fully 
developed, thus enabling it to emigrate to other plants. In Holland at 
least there is only one generation a year. 

The best means of controlling the insect is by spraying with nicotiin.-, 
soap, or pyretlirum, which must be applied so as to reach the under suifac(: 
of the leaf. The soil must be turned with a spade after the treatment, whuh 
should be applied frequently early in spring, before the wings of the insect 
have developed. In Holland " X. T. All. " insecticide is most used, nr 
else a nicotine solntion mixed with 2 % soap and l % spirit. 

Fumigations with tobacco under a cloth arranged as a tent may als(t 
be recommended. Where there is a staff accustomed to fuinigatioi;. 
with hydroc^i'anic acid there is little doubt that this method would giv 
tile best results. 

To prevent the s])reading of the insect, care must be taken to usi 
(Oily licalthy plants as stock and to cxatnirie young plants wlien trans])laiit' 
ing them, carefully picking and burning all leaves attacked by the inseet, 

945 -Cecidomyid Flies Living on 0 /ea chrysophylla and 0 . turopaea, in Eri- 
trea and Italy Respectively. — del guERao. in UAi^rkoUxna Cviomutc, Ycui xn, 

tst. Hull-Year, No. 2, pp. 65-10:: -|- 35 Pig?. I loreiice, 1916. 

A moTp ho -bio logical df scriptiefn is given of the laivae and in two ca- 
ses, also the pupae, of several diptera bcloiiging to the Cecidomyidae tk- 
mily which live on Oha chrysophylla in Eritrea and 0. eutopaea in Italy, 
The injury done by the larvae to the respective host plants is also describui, 
The determination of the diptera — described as species new to science - 
is based, in the absence of adults, on the characters of the laivae examined. 

1) Rhdbdopha^a deiperda n. sp. ; attacks young branches of 0. chry 
sophylla. The branches are deformed b}’ the galls caused by the larvar, 
their growth stops, their leaves drop, and eventually tliev die. If deali: 
does not occur the branches remain sterile. -The pupa is described. ^1-v 
larva is attacked by an octoparasitic chalcid, which seems 'I'eiy valuablt 
in the natural control of this insect. 

2) Hormotnyia deiphila n. sp. The galls preduttd by the lorva de- 
velop on the leaves of 0. chrysophylla and, more rarely, on the extremity 
of the petiole. The growth of the leaves is stopped, or is so limited that they 
hardly surround the diseased part with a small border of blade, or the lerl 
is reduced merely to the portion occupied by the gall. The leaf surfau 
is thus reduced with corresponding injtvry to the vegetative s5'stcm and u 
relative decrease in the yield of the plant. The pupa of this dipteror. i' 
also known. The larva may be controlled effectively with an eetoparasitic 
chalcid . 

3) Radulella aureocephala n. sp. The larva of this insect causes the 
formation of very prominent galls on both sides of the leaves of 0. chry 
sophylla. It does not appear to be as important as the two preceding in- 
sects, especially the first. 

4) Perrisia chrysophyllae n. sp. Leaf galls are formed on 0. chr'y 
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opkylk^ In cconcmiic imjK)rtaRce this insc^-t comts after Rhabdop}m<^a 
>le.iperd(i ; to judge by tJie few leaves examined by the author, when 
Ik-v are attacked the}' are reduced to about half their noiinal size. 

5) P. proxima n. sp. beaf gall s^ are formed on 0. chrysopkylla taus- 
iig a marked reduction of the leaves attacked ; this reduction is less marked 
t'hen the petiole is diseased. The economic im]Jortance of the insect is 
qua! to that of the preceding one. 

6) P. verrucosa n. sp. The leaf galls* formed on 0 . chrysophylla are 
imilar to those caused by P, proxima. 

7) Lasi(}ptera carpophila u. s]). The larva is described from a speci- 
ntii found in fruit of 0 . europaea from the province of Teramo. A larva 
probably identical with t)ie preceding one has been (djserc^ed in olives from 
;^roinontorio Garganico. 

The author takes Dasineura UUhierei and Laskpfera' kiefferiana, which 
M Italy attack the vegetative and reproductive (U'gans of 0 . europaea, as 
}'j)es of two new .genera which he calls Gioliella lafkierei and Gastinella 
kii’^er iana resj^ecti v e 1 y , 

The most imjmrtaut preventative control measure for some of these 
asects is to prevent their passing from one continent or district to another 
.!! attacked produce. Although it has not yet been ])roved exix.'rimentally 
;]ut Rhabd. olidpcrda, peculiar to 0 . chrysophvlla, can also attack the coiU' 
non olive, the mere possibility is sufficient to justify the above precaution 
intil the contrary has been proved. The same applit s to Gwliella lathi^ei 
iiid Gastinella kiefferiana, so that they may tn>t be carried from Lake Major 
nid the u 11 redeemed lands to central and southern Italy. 

When the species of diptera described are already very comni(:n, the 
,'isiest, best, and most economical way of p^e^'enting their .s])read!ng and 
:o cure attacked plants is by suitable nnining or topping of the diseased 
oranclies. All the parts cut should be immediately burnt. As topi dug 
i'Tevents liarvest in tlie year in whicli it is carried out it is best to imuie, 
whether the plants be small or fairly large, and to s[)ray abundantly wit]) 
lime watdr, calcium polysnl])hide, or lime sulphur mixture, using these 
liquids alone, or, l^etter still, together wi^i a certain amonit of flour, even 
f 'lamaged, as it makes llic mixture more adhesive. 

'<16 - fiopItA floridana n. sp.,a Coleopteron Injurious to Citrus, in Florida. ~ 

Fisher, W, S., ia The Cimiidian Vel, U. No. ). pp. Mo-i i:. LoikIh:;. 

April, 1918. 

Under the name of Hoplia jloridana a description is given of a colcop- 
hron (fam. Scarabcicddac) collected at Lake Wales. Florida, by Mr. H. L. 
Dozier on February 7, 1917 ; it is described as new to science. The five 
^pccimens. two males and tiiree females, found up to the present were 
taken while feeding oti citrus foliage. 

947 - Nezara vMduIa, a Hemipteron Injurious to Pecan Trees in Georgia, U. 

S, A. — Si:c No. Os';ot Reneu'. 
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Evetrla. /ii/o//ana, a Microlepidopteron Injurious to Pines in France 

UEvfeQUE deVu^morim, Fh,, ill the U\illetin dela Sociitede Pathologic xiegdale dc France 
Vol. IV, Pt. 2,pp. 83-S5. Paris, 1917. 

For many years the pines of Verrieres have suffered from attacks oi 
Evetria hmlima Schiff,, which destroys a considerable number of buds and 
deforms the trees*to such an extent that they are absolutely unrecognizalile. 
Young trees are particularly attacked. 

The •microlepidopteron (fam. Toriricidae) was described for the first 
time in 1776, in Austria* and is known in Europe, where, of recent years, 
notes oil it have been published by various authors, amongst them Barbkv, 
I.ESNB and Trin'ChiEri. 

Ill the summer of 1914 it was reported for the first time in diffeitrii 
parts of the United States, where it was probably introduced accidentally 
on young pines imported from Europe. In order to prevent its being again 
introduced, the American Government, by its Quarantine Order Xo. 20 
of March i, 1915, which came into force on July l, 1915, forbade the im- 
portation of all varieties of pin^ of European origin. 

At Verrieres P. ponderosa, P. ponderosa var. Malletii, P. Sahiniana, P. 
Taeda, P. contorta, P. nmricata are seriously injured, and some specimt-n? 
have been completely killed by the repeated attacks of the insect. 

P. Tfiunhergii, P. Wilsoiiti, P. Coiilieri, P. Jeffreyi, P. yunnamemis^ 
P. uncinata, P. Balfouriana. P. Pinaster, P. monophylla, P. leiophylla and 
many others are also attacked, but less severely. 

The only specimens of P. sylvestris, P. Laricio and P. Laricio var. 
triaca are old and strong, and the damage could not be ascertained. 

On the other hand, a series of y leafed pines, represented at Verriert- 
by P. Armandi, P. Ayacahuite, P. Ce 7 nbra, P. exceha, P. koraiensis, P. tnon- 
iicola, P. parviflora, P. peniaphyila, P. Pence and P. Strolms has, so far. 
proved immune. 

The fine pine from northern China, P. Bungcana, is also free from at- 
tack, as is a fairly strong specimen of P. sylvestris var. rigensis, and anotlu r 
of P. rigida , 

The insect pupates in a gallery hollowed within the bud, iu the hr^t 
fortnight of June, and the moths appear at the end of June or beginning oi 
July. Attacked buds which were placed in a breeding cage on June i, 
1915, gave moths on June 5, In 1917, nearly all the lar\'ae pupated cm 
June II, and the first moths emerged on June 26. The author found a 
parasitised pupa, the lx)dy of which was filled with a large number 01 
small larvae. 

The only method of control seems to be the collection ami destruetin;-, 
of infected buds containing larv^ae or pupae. Nevertheless, although thi? 
method has been adopted carefully for many years at Verrieres, the ravagts 
of the insect continue to increase. It might be possible to utilise several 
species of ichneumons, parasites of the larvae of Evetria, the presence of 
which was first observed in 1917 at Verrieres. M. Lesne advises that at- 
tacked buds should be collected towards the beginning of June, and that, 
instead of burning them, they should be enclosed in vessels covered 
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yith a fine mesh metallic net which will prevent the escape of the moths, 
uit not that of their parasites. 

INJURIOUS VERTEBRATES. 

,49 -The Control of Field Mice by Acetjflene Gas.~ ITAn APEOPnOT IIH A. 
(pAPAGEOKGiou,p.)in PEOPPIKON AEATION THE B. PEi^PIKHS 

ETAIPEIAS {Bulletin of the kuyal HclUmi 6oaeiy of Aiit taillUit.), Vul.X,No.ni, 
pp. + i Fig. Athens, 1918, 

The author reports the very satisfactory results obtained by him at 
he Agricultural Station of Thessaly with a new acetylene gas method for 
Ustroying field' mice. In many parts of the vast cereal-producing plain 
)f Thessaly field mice, aided by favourable conditions, have multiplied so 
'onsiderably that they are a serious menace to the coming harvest. In 
he absence of other chemical products, such as strychnine, carbon bi- 
ulphide, etc, the author applied calcium carbide, produced in large quan- 
ities by a local firm working a water fall at Gorgopotamos, near Lamia, 
nnali pieces of calcium carbide the size of a pea are placed in the holes 
lug by the mice, a little water poured in and the holes stopped np. The 
nice are suffocated by the gas. If new holes open in two or three days 
he procedure is repeated. The method is harmless to those using it, 
■asy to apply, and chcaj). 
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ORIGINAL ARTICLES 

Mechanical Ploughing. 

Methods of Ploughing without Ridges 

by 

A. Tarchetti. 

Director of the Mechanical Department 
of the ” R. Stasione Sperimeniale'.di Risicolinra” ai Vercelli, Italy. 


The most important factors controlling t he yield from a machine plough 
are the way the land is set out^ and the choice of the most suitable method 
of ploughing. 

As is well known there are two systems of ploughing — ploughing 
with or without ridges (l). 

PLOUGfcUNG WITHOUT RiDGES. 

In this method the ^rrow-slices are turned always to one side and no 
open furrows are left, thus facilitating work with harrows, drills, binders, 
etc., but requiring good well-drained soil. It can be performed in two 
ways 

i) The ordinary method (the most used in Europe) consists in succes- 
sively turning parallel furrows, by moving backwards and forwards be* 


( 1 ) Hillmg-up (used for maize and other hoed crops’! can hc’cousulered as a derivation of 
both the above-ineuGoiicd 5a*stems, rather than as a special ii\ethod, as it first requires the 
hud to be worked umformiy, the hills being thrown uji afterwards, usually with double- 
breasted plough.^, 
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tween the headlands. It is also practised on hilly land, as the furrows can 
ail be thrown dowri-hllf. It requires ploughs that can alternatelx. turn 
the soil to the right (going) and left (retui'ning) as with one-way, balance, 

and double Brabant ploughs. ' -ua. • 

2) The Fdlemberg method requires uninterrupted furrows, obtained 
by keeping the plough turning continually in the field, either from the head* 
lands towards the centre or vice versa. With this method there are thus 
curved furrows at the corners of the field, therefore leaving small triangular 
areas unploughed . It evidently necessitates the use of the conmion single- 
breasted plough (turning either to the right or left) as in the ordinary mo- 
tor- or traction-ploughs. ^ 

The same type of plough can be used for making ridges, either by ga- 
thering-up or casting. This method is too well known to necessitate a 
description, but, on account of its importance, it will be considered latci. 

i) Ordinary pi^oughing without ridges. — This can be done on 
land of any shape or size and requires no special setting-out of the land, 
but the following precautions should be observed : — 

a) The furrows should he turned parallel to the longest side oi the 
field, to reduce the number of turns at the headland. However, it may 
be better to sacrifice the long furrow for the advantage of having the 



furrows between two regular and parallel sides, as in Fig. I', so as to 
leave wedge-shaped pieces that would have to be finished with a team or 

by hand. 
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b) In this case it is best not to carry the furrows up to the irregular 
lines AB‘CD of the other ends of the held, but rather to stop them on the 
rectilinear line ah-cd, so that the work will be easier to finish either with 
a team or with the machine itself. 

^he cntrajice into the field should nevej [as in any system of 
plouglung whatever) be forgotten, and the ofder of the work should be 
subordinated to it so that, when the work is finished, the machine does 
not need to pass over the ploughed ground. Thus in the case of Fig. I, 
where £ is the entrance to the field, the ploughing will be commenced at 
aca^c^ . . . up to that is, at such a distance from BDa.s will allow 
the machine or the team to pass to finish the headland After- 

wards, the headland ab-AB is first ploughed, then the strip b/^ - bd and 
finally the headland cd - CD, the machine leaving the field at the entrance E. 

By ploughing without ridges, the whole of the field can be ploughed! 
save the small areas at the ends of the headlands necessary for the machine 
to turn in, proportional to the width of the headlands (l) and which are 
worked by hand. 

When balance ploughs are used the width of the headlandis approxi- 
mately equal to the distance between the two extreme, opposite ploughs. 
In the case of turnwrest ploughs and double-Brabants, it depends on the 
breadth of the always -necessary double, or figure-of-8, turns that the 
machine can take, providing that it is not a question of machines with a 
central gripping-drum, which, up to a certain point, can turn on 
themselves. 

2 ) FellembERG ploughing. — As is well known, it is difficult to 
turn ^^rfect furrows on a curve so that this system is not^,advisable in alT 
our soils (in Italy) where the ploughing is usually heavy and deep, the earth 
being turned over 'as evenly as possible. 

On the other hand this system is much used in America where the large 
regular spaces, the friable, light soils, and the shallow ploughing, give a cer- 
tain liberty as regards beginning ploughing, and where rapid work together 
with the maximum yield from the machine are required rather than regular 
.and perfect ploughing. 

With this system the time lost in turning when not working is certainly 
at a minimum (theoretically It should be nil), as the fatigue caused by turn- 
ing when working is also minimised, but, on the contrary, very large tri- 
angular plots (the size of which increases with the size of the field and the 
acuteness of the angle) are left in the corners of the field, thus necessitating 
their being worked with a team or by hand, or even, if so desired, with the 
machine, but with a great loss of time. 


(i) Xthe he-.vliandfi are best uot ploughed with cablc-lmiiled irmchiiies, but rather with 
tc.nn, But if this is required a free strip should be left along AC, so that the machine 
can leave the field with the anchors or auchor-waggon, etc. 



